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bURliWOKD 

• • 

FR?V. H.'NEWBERY 

The revival of the Decorative Arts ifl Great HritainJ noW some forty 
years since, was brought about, not by 4iy movement sn the pftrt of the 
various trades concernejJ ‘in production, but was due rather to the action 
of a body pf artists, who, while fully recognizing the "excellence of the 
tradition of workmanship that existed, r^$olv«d,*or rather endeavoured, 
to re-infuse into Ijie trades, a new conception of the possibilities of Art 
as applied to material. Their task was a'difFicult one. Mgnufacturers 
were fairly content with the finJifcial feturns that were coming in: any 
decoration tfiat wbs employe'd appeared to satisfy the taste ’of the 
customers, and,it wa^ C4/nsidejc3 that innovations were likely to upset 
the existing ortffcr of things. * • 

An3, whether the groduci of the work^h^ps was mamilhJ or mechanical, 
the sartlj; unwillingness to make changes was shown. The only alterna¬ 
tive was to attack the buying public and cause them to be dissatisfied 
with the artistic character of the goods they were receiving. ‘This was 
accordingly proceeded with. , 

« Tjvo factoVs, for the pirpose, ^me into existence. , i ne one was tne 
artist craftsman, of the type of William‘Morris, who 4 )ro(fuced what he 
thought the publictslTould have in the matter of Decorative Art, and who 
trusted" to the creatiop of a sufficient number of customers to enable 
him ^o'carry on his venture; and the second yas tlTb organizatwwijf a 
pationaf system of Ai% education <br the‘craftsijian "and art worker. 
And much as this lattijr has Ijeen despised qnd made light of, there is 
little doubt that tiie eijormous change that has taken plai^p in the attitude 
of the public fowards iiecorative Art, is due in no srqall measure to the 
qu'iet and persistent influence of the educatfcn given in ihc Aai Schools 
of the Kingdom; an influence that, however ilk^-exerted at the.com¬ 
mencement, owes much .of the success tha> tias now coftie to it, to th^ 
^ct tSat the artist craftsman, whq»had brokeV viith the trades, gave the 
educational system .hts fullest support, because he *sa.w In it, that raw 
.sntiterial of wofkmanship, which, ipfus?d with ‘Art, would ’produce the 
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worker and’ helper that he desired. These two factors are still in 
existence. ' i 

The artist cra&sman has been joined by the artist craftswoman, and 
these two hav^ proved such strong compe'titors to tKd trade houses 
for the custom of the public, that'the manufacturer has be,en compelled, 
oftentimes in spite of himself, to caWr for the new conditions of dem/uid ; 
a demand that has Seen .brought about by giving to the a.'tisan and to 
the general public alike, an education in Art and some instruction in Che 
possibilities of design as applied to material. . 

Many weaknesses have attended both the work of the artist crafts¬ 
man and fbe instruction given inUhe Ak School, but the most noticeable 
has Seen that lack of workshop knowledge and, tradition, that is prone 
to attach itself Vo the labours of' the artist craftsman, working in¬ 
dependently of trade requirements and catering simply for his or her 
own circle of customers. « ' , 

Only qui‘e recently has il b.3en possible to say that the technique 
of such a worker approached the ordinary standard of workshop require¬ 
ment, and in the technical studios of the various Schtols ol Alt, though 
much has been made of designs on paper and>of the theory of Art as 
applied to material, little insistence has been made upon practice and 
upon the need fdf an,excevleno./of workmanship to .make such application 
acceptable. This deficiencj' is being supplied by, calling in thf‘ skilled 
artist craftsman to teach to the students of* qur Schools of Art, that 
technique and workmanship which, coupled with appropriate design 
and treatment, complement each other in the production of the perfect 
work of Art. . • ,' ' . - 

One of such craftsmen is the author of this book. Mr. Davidson 
is possessed of a long a\id varied experience in «the many branches of 
the metal-worker’s art, and is filled with the tradHions of the warkshop, 
and i-i has endea^ourec^ to, put into words |,he theory and practice of 
those trade methodii and processes of whichkhe is a proficient and 
Versatile exponent and instructor. Mr, Davidson can speak with an 
authority giveivto very few,*and although in Art«inst»uction'the tongue 
is a poor substitute for the hand, the pictures,.with v^Hich.the book is 
furnished^^may serve to mak'e speech the vehicle for action. 

yjlA. H..NEWBkRY, 

Direrfor i^Ementus) 

TH!i. UlasgOw ^hool of Aki, * 

Auf^ust^ * 913 * * * 




LIST OF . 

ILI 

XACRAM 

The " Scougal ” Casket. De- 

PAGE 


signed and executed by P. W. 

• ■ 


and W. A.,Davidsoa Frontispiece 

• 

I and lA. Simple Embossing and Out- 



Hmng.•. . . 


2 . 

Fine Oiasing. " The Newbery 
Medal." Designed by Mrs. 



Francis MacNaijj^ and executed 


• 

by the Author. 

• 2 

■3 

The Chaser’s Hammer .... 

• i 

A 

The Holding of the Hammer 

3 

5 . 

The Prfnch—^Methqfi of holding . 

4t 

6. 

The Straight Tracer (Ltu-ge^j . 

* *4 

7- 

The Effect of t Je Punch 

^h^ Small Trai^r * . . ^ . 

A 

8. 

A 

9- 

The Pear-shaped GrourylcV 

5 

10. 

Its l^ffect. 

The Square-faced Back^ounller . 

5 

11. 

5 

12. 

Effect of its Application •. 

5 

13- 

The Oval Flat-faced Planisher 

6 

14 

Its Result. 

6 

as- 

The Oval-faled Modeller ^ 

f>. 

16. 

Its Application.• . 

6 

•7- 

The Medium Sized Dot* 

6 

18. 

Its Application . * P .. . 

6 

19- 

Mirror in Stitched Decorijtion . 

7 

20. 

Wooden Punches .... 

8 

21. 

Their#Ap{»l^cation . *. 

8 

f2. 

The Pitch Box ...... 

14 

23 - 

The Pitch Bowl and Triangle . 

• H 

24- 

The IromSpatula • . . 

14 

25- 

The Gas Blow-ffip?. 

’ J5 

26. ^ 

Fixing with Screws 

16 

27- 

Fixing with^revolvmg Snibs . 

16 

28 . 

The Wooden Doming Mallet . 

lO 

ag. 

The Steel Planishing Hammer * . 

16 

30 - 

Tfl^ Use of the Flat-iron . 

17 

32- 

Bending the Metal £dge%with the 
Pliers 

18 

3«-* 

The Fixing of til? Metal 

18 

• 


36- 

34 


Tlifee Pattern Plates 


35-f 

36. 'Wall Bracket 

37. Photo Frame .* 

38. *Cardjrraf 
39A. ^owl in Repousse 
39B. inkpot with simple Tooled Decora- 

, ^ion.^ . 

3^1:. Clock Dial in Rcpouss^ 

39D. Clasp m Repouss^ .... 
%o. Sample Plates.^ 

41 . Application of the Carbon Paper 

42 . The Draw-point . . . . • 


43 A. 1 ibtitchi^ the Design 
43B. T^he Obverse Side * 


The Doming Mallet 
The Steel Punch 
The Wooden Piyich . ' 

The Ball-faced Hammer 
The Wooden* Doming Block 
Th^Tree Block . . - 




Squeeze ” in ^^Sax 
Filling the Embossed parts with 

<>itch. 

Backg^und. 

Wires rej^dy for'Annealiog ■ 

The^outh I^ow-pipe . 

Bench-vice with Steel Rod in • 

position 31 

Brindles . . .... 32 

Preparation of th{ Steel . « . 3a 

Ar^gs . . , . 3a 

A aftd B. PuncJjgg from Nailf . ■, 3* 

Assortment of the best Punches# 
f Kepoussi and Cl&sing 32 

Protecfion^f the Tool Face with 
Soap . . s, . # . . . 33 

Showing position of Tpn^ in 
bringing back the Temper . 33 


TAGS 

20 

21 

21 

21 

22 

22 

22 

22 

23 

23 

23 

24 

24 

25 
25 
25 

25 
20 

26 
20 

27 

27 

#*29 

29 



























LIST OF'ILLUSTRATIONS 


I 


UIACRAM * 4 

63, A and B. Large Cutting f hisel. 

6^. Fine ('.utting Chisel.... 

65. The Point adapted in the produc¬ 

tion of Hingi .34 

66. The Steel Burnisher an^ JDraw- 

point (combined).^4 

67. • The Three-comtred Scraper 34 

The Round and Flab^craper (60m- * 

Lined).T . . 35 


97 - 

98. 

99 - 


68 . 

69. 

70. 
71- 

72 . 

73- 

74- 


7.5 

76, 

77 

7 H 

79 

80. 

81 


82 

Hs. 

84 

« 5 . 

H(, 

87 

88 
89 

90. 

91 

92 


95 


I 

DIAGRAM 

The 'Jeweller’s Soldering Bit . 
Formation of Beads m Soft Solder 
Blobs of Soft Solder m position 
for “ Tacking’* j « . ,• *. •- 
100. Casting^ the Solder to 
form .« . . 

pioj. 

102. 


35 

35 

36 

1 36 
36 


37 

37 

.38 

38 


The Side SerSiper . . . ^ . 

Tlie Shave-hook , . . • . 

The Snarling Irons . . * . 

A,B, ancic. Poker Heads (applied) 

The Reamer . f . , . 

^•'he Glasgow School of Art Badge. 
Designed by il.ass Jessie M. 

King, and executed by the • 

Author.V • . ♦ 

Piercing and Enamelling 
Overlay of Different Metals •. 
Piercing \tith the Steel Point . 

The Drill. 

Application of the Saw-frame. 

A, the Saw-blade, n, the Saw- 

boara. 

Pendant, “ The Swallows' Flight ” 

The " Girls' G^illdry Badge#' De¬ 
signed by Mrs. FrafH Newbery, 
and executed by the Author 
Celtic J^rooch (pierced) 

Gold Brooch, " The Wind.” De¬ 

signed by Mrs Fra. H. Newbery, 
and^executed by the«Author 
Piexced Belt Buckle .... 
Stencilled Sfgn . .* . • 

Pierced Candle Shade . ^ . 

The Stippling Tool (its applies 

tion).• . , 

41,0 Vemer . . •.42 

I'he Wheel . ^ . 

Simple Saw-pierting * . . . . 

Wgoden CIa»i 4 ^ holding the Work 
Pierced Napkip Ring in Silver Re¬ 
pousse and Champlevc Enamel. 
l>6sig#cd by Mr* Francis MacJ^aif 
and Vecutcil by the Author 
^utton m Fietted 
[♦liver Pendagt, ” Honesty,”#with 

.. 

Pierced Silver Pendant* with 
Amethysts and * Blaster Pearls, 
fh^si^ned by Miss Ann Macbeth, 
aodaixecuted by the Author . 

J'he Right anfi Wrong Angles of 
applying the Coppcj^Bit . 45 


FAf.f 

46 

47 


‘ ingot ’ 


39 

40 I 


40 

40 


40 

40 

41 

4 * 

41 


42 

V 

42 


42 

42 


43 


The Borax Slate 

Iron Binding Wire ^method of 
looping) . . 

Clamps i.j position 
Iron Spatula for skimming the 
Dross off IVfolten Metal 
The ” Ingot ”... 
l*iie ” Skelat ”... 
Adaptation of the Asbestos Block 
The Soldering Hearth or Table* 
The Soldering Wig (melhod of 
adapting) . 

Revolving Burner 
The Spirit Lamp 
Piiillons of Solder 
papering Finger of Solder 
■I.J. ” CutIs ” ol SoKer . 

11.5. •The Sections l^f Jhe J^low-pipe 
Flame, A, B.jmdd' 


103. 

104. 


io 4 . 

107. 

fo8. 

109 . 


no. 

in? 

IV# 

II 3 - 


43 


llO. 

Dra#/ing the Edge with 
Dividetb, . . . . 

117. 

Side of the Tray 

XI8. 

A, ThI Sloping Rim . 

II9. 

I 20 A. 

Modelling* the Corners . 

j 

•I20B. 

} Constructional Spacing 

%20C. 


121. 

Tht Candlcsconce Nozzle 

122. 

A, The Untrjmmcd Edge 

123 

Various Edges of Metal 


Lapped FViges .... 

A, B, and c. The Process . 
Adap\ati#n of the « 

Lapp^ Decoration 

127. ♦ F.arly Stuges of Wiring . 

128. Drawing <^er th^ Tube «. 

129. * Wire bent to suif HUnd pnp 

130. Rivets Arranged c#i Cardboaid 
Washers as a Decoratio^p . 

The Riveting Hammer . 
The*Process of Riveting 
Punching Rivet Holes . 

Cutting tljp Rivet with the Nippers 
Fusing Wire*in the formation of a 

Rivet . . . .... 

^Rouwding up the Rivet Head with 
a P^loir •....%■• 


124. 

125. 

126. 


131 - 

132 - 

133- 
^ 34 - 
13 . 5 . 

136. 

137 


•47 

48 

•49 

30 
* 5^‘ 

51 

51 

51 

52 

52 

53 

h 

54 

« 

54 

54 

55 


58 

5 ^ 

59 -t.i 

62 
62 
02 
62 
93 


64 

65 

95 

95 

68 

69 

(>9 

6 <» 

H<) 


7i 























LIST 6.- . 


t/O 2 JK./1 J 


.• PACK 

130. Box with Kivcteil Construction . 71 

I3(). Stamp Box (practical exercise) 72, 73 
140* 'I'iie fiiitl Jujjit. ' jf, 

141 'J'he " Burred 4 KiIrc . . • 70 

142 ThoL.ipJo*n( 71, 

14 !• jl'lie Cutting of the lai|)s . • 71, 

J44 The Joint fijted . . . . jp 

145 The Counter-sunk Joint , 77' 

1411 * 'rii{‘ Riveted Joint , . -*77 

T47 The {Grooved Joint. 

14H The 1 >ouhle-j>rooved Joint . 77 

140 I he t'.ined, or Wroiir'ht-down Joint 7*1 

130 I'll! St.-irf, or Wedne Joint . J fti 

131 Appjicafion of the Horn '^p , 7,, 

152 l-'orms woLiKht from Flat Sheet 

Metal 


80 


i5t»IhiuvinR up with the V-shatied 
^ Wooden Mallet •. . . S, 

154 I he '1 rce Block . ... 

15.1. A and n. Applying; the Cow'., ,, 

longue S^kc. 

1.3(1. The 3 J(?ttoin Stake*. * g.., 

1.-7. Stake Horse with vjriolis Utiads . « 

I.3.S. A, The Silveriiitliiiig |[.■lInIller, 

, nVTIie Kaisig^; IhiTiinier . c. JJie 
t ollet Hammer .... 

150 Circfc'jil Metal with Ginding l.ines Sj 
100 noniing on the SandpaiP . •. . g, 

K'l. Tlie Ttesuit .... * 

102 Tapping out the " Kinks ■' . . .sj 

io.> Form previous to drawing up oil 

the Stake*. . . . . 83 

<*|. TPsting the Edge ... . g,',* 

0.5 Templates ■ ■ ■ ^ .S(i I 

IX' K.Mtossing 87 

67. Planishing ... ... 87 

(18. Sfctjiie Forms from the hint 88 

(>0 VVire-^lraj-rng . . . 80 

7». The Drawb?nch and Sw.ig(»plalc . 90 

71. Cutting Wire Sections , , . . go 

72 Wire (vinjous forn^s) . . . gr 

7.1. “Threading" tfce^Virc * . . . • gi 

74. wFormation’oIChwiier . . 92 ' 

75. l>evelopm»nt of the Tube ... 92 

76A. Chain executed from Drawn Wire 02 

76B. Chain "adapted fmni Draw n tnd 

• fkited Wire.. 

JI'C. Chain with Cast and Drawn Links 93 
- /on. Chain with Die-struck«iift Drawn 
, Links ... 

170E. Chased and Engraved Ijnks com- • 

bincd ^th Drawn Wjre . . 93 

li^iF. Chain produced from Pierced Links <m 


lllACKAM 

177 - 


178. 

17c) 

» 

180 

.181.' 

* 

182 
18 i 

, 84 - 


Shfle Jliickles with Plain 

Round Wire Decoiation . '. 

Silver Billions wttl Plaited Wire . 
Finger Rings (in goh* frrini Inter- 
locki?lg Plain Circular Links 
Silver 'I rowel wil^ Woven Wire 

Cloid Ikoochcs from Plain and 
Intrilacin^'Wires 
(■ndcrcuttinf^ in Gold^ . 

" Stilchm^^ ” r'lnc JVtail . 

" ” Hol(?s witlfWirc 

^85 .1 Del.Ills chased in 'iiii \es . * 

180 Fijliilg willi Roll Pitch . 

1S7. CarviiiiJ from llie Solid Metal t 

I.S8. ,A|iplica(ion of the’Wooden Clamp 
189. Tpol Knp/essions .... 

190 'Iool Impressions (Adaptations) 

I'll, 'l^e " Strulliers'■ .Medal in Gold 
Designed by Miss Ann Macbelh 
.Matrix exeuited bv the .\iithor . 
^itA Stamp I'liiiclies 111 Cut Steel 
102 1 ni|)ri ssions in Wa.x . ^ 

* 9,1 Section ol Steel Block 

1114. Position of the Die 111 Striking *. 
193. U-e witJi Wire I^itter^s 

Hill. 1 he Cast iron ^>'c . . : . 

197 'I he I'loduction of a Concave 

Moiilfl 

198 ( oMiluniiiD the Handk *' Haltes ” 

199 X.inoiis J reatmentv of vfetal 

I’edKcs 

Forms in Rcpoi^se . ^ . 
fnil)»ss('(J to Various 


^Main Discs 

Forms# . 


202. 


Squares of Metal bent to Various 
t'ormf . 


XVll 


h-i 

94 

')5 

‘*7 

'17 

d7 

<j8 

oH 

08 

98 

99 
100 


10 ^ 

I(>1 

104 

104 

104 

105 

10<) 

IO() 

108 

108 

108 


108 

«%)<> 


Wiri- 


IO<) 

109 


no 

no 


3 Fnibosse^I Leaf Decoration 
t OutI#nint^ Ihc Lcjg with 
^ Vcining * . . . . 

5 Ffaves (various form^# 

Decftrative Lftccts o* Thin Meltil 
with Various Punches 
T. J.in^s (m detail) • . . 

I. Mcyginal Decoration • . .^. , 

I. Spirals, and hW^o make them . •rri 

1. Gart»ifches, Knots, ana Garters , *'ni 

. Thf ratfl|ing of a Snap or Shuttinl* 112 
Discs of Metal •^ecor#ted with 
• Simple Rings . . . . * ^ j, j 

. *f’roduction of Beads in Metal, . nj 
. Position of SmalU D«tail» on the 
Charcoal Block.. 

la^ to Various Forms 1x2 









XVtll 


Ljsr OF ILLUSIRATIONS 


ejfecution) 


niAGRAM 

216. Boating out Fused Fndt>f Wire 
21^. Adaptation of Various Details 
218. The ApDlic^tioi 9 of “ Jump 
Rings .... 

2x9. Cham Links 9 

220. ^ I^uttons (prepa»ition) 

221. Various Scrolls . / 

222. The Hat-pin Socket (its 

223. Scrolls, theii^daptation . 

224. Beaded and Decorated Wire 

225. Spiral Drops . 

226. Small^Spoon {its Development) 

227. Small Chased D«fcails 

228. Adaptation of Wire, Beack>, add 

Leaves ....... 

229. Small Boxes and Terminals 

230. Opening Wire Links . * . • 

231. Spirals and Scrolls from Forgings 

232. Tcrminalg from Rings and Bead# 
233- Overlay Decoration 

234. Bar and Rmg fitting for Pendant, 

abo Cloak-clasp fittings 

235. Loop and Ring Attachment for 

pendant . 

23C. Fused Beads (various groupings) 

237. Knots (varioiw) . ' ^ • 

238. Rivets—adapted .... 

239. Small Grilles. 

240. Galer^e Wires. 

241. Grouping of SmalfDetailsprevioui 

to soldering 

242. Pen<fant, “ St. George and the 

Ivagon,'’•Casting, Piercing, Bna- 
melling ........ 

243. Application of Pm Tongs •. 

244. Three Methods of twisting JVire 
245^_^he Formation ol Half-round Wire 

246. The Pitch Stick^(its adapftitioji) 

247. Various Groupings of Small Details 

248. Various Pl#ift, Twists, and other 

Decorations^n Solid and Tubfilar 
Wire.123 

249. Pendatfft in Gold, with.pierced i'ird, 

Bea$, Leases, and Spirals . ,. 
^250 ^’endant, “ PeacocT^^in Gold, with 
Pearls. Irbies, Pierced * •and 
*?Chased Decoration . ^ • 

251. Pendant ig Pi|»:ed 5 )^lver, with 

Jewels and Niello. 

252. Pendant'in Pierced, Chased, and" 

Wired pecoi^t^on .... 

253. Ivarrings in Gold (various) . . . 

•54. The Close Of,.Box S<^ting . 


II 3 

11 3 

I 13 

if 4 

114 
•114 

114 

1 15 
115 

115 
|ii 5 

116 
' 116 


DIAGRAM 

255 - 


The Setting in position for solder¬ 
ing . 

236. Trueing up on Beck-iron . 

257 Notches with the lie to* prevent 
<he wile slipping . 

258, The Inner Bearer. 

2^. The Wax Stick.• 

}► »59, A and n Preparation < 9 l the Collar 




Ap*|}ication of the Pressing 
Tool. 


261. 

2^2. 

• 

2 G 3 . 

I64. 

265 . 


Il6 

i 260. 

IT7 

1 267. 

.**7 

; 268' 

»*7 

2 <* 9 t 

118* 


ii8« 

271. 

f 119 
119 

272. 

119 

2 73 - 

120 

274 

120 

120 

275 - 
, 276. 

120 

^277. 

*78. 

279 

121 

280. 

I 2 I 

281. 

122 

282. 

122 , 

283. 

122 

284. 

• 

285., 

-129 

286. 

287.. 

*30 

288. 

289. 

130 

290. 

*291. 

292. 

^30 

• 

• 293 - 

294. 

130 ' 

295. 

130 

HI 

20#. 


Paring the itim with the Scraper 
Finish of the Edge with the Bur- 
*msher . . . 

Cutting the Inner Bearer . 

Various t'orms of the Open Setting 
The Gipsy Setting . . 

Cutting the Cavity . 

Placing the Stove in position . 
Other Forms of Gipsy Settings 
Openiftg the ” Embossed ” Parts 
to admit the Stone 


The Gipsy Setting- 
Soldered • . 


Rivet^(J and 

' •. 

Claw, ^nd " Galerie 


The Crown 
Setting 

The Setting applied" 

The Paved Setting 
The incis^ Line surrounding the 

Stone ^ . 

Application of the Scorper 
" Keying " the Edges . 

Cutting the Bearer . •. 

Wj*-fd Settings . 

A Roman Setting . 

Threaded ^nd Grained Settings 
Cutting the “ Pecks ” of Met^l 
Locking fne Stone m position# 
Various Applications 
The Chftsed Matrix . • * , * . 

Pattern jn Turned Boxwood . 

The Wax Pattern. 

Slate Mould . • 

Cuttle-€ 4 h Bone ^{lould * . 
Charging the Molten Metal 
Modelling over a Glass^urface 
ThorPlaster-of-Paris Mould • . 

The Core and Keying Pins . • 

The “ Gateand “ Vents " . 

Binding the Cast and Pouring 
of the Metal . 


Mo«d . 

“ Cire Perdue ” 


132 
*32 

133 
L33 

133 

133 

133 
T34 

134 

134 

135 

135 
,135 

Ws 

l'l5 

136 

137 
137 

137 

138 
138 
138 

138 
'3<f 

139 
139 
139 

139 

140 

147 
'42 , 
143 

*44 

,*44 

*45 

*45 

*45 

146 

«V 


T 48 





















LIST OF.yi.LUSTJiATIONS 


OtAG^AM 


297. 

298. 
299 -, 

300 


306 

307 

3 oJ 

309 

31 '^ 

3.1 

112 

313 

3 M 

31S 

3 i(> 
3'7 

318 

319 

320 
3 »i 

322 


323- 

324. 

325 

326- 

327. 

328. 

329. 
380 - 

331- 

332 . 

333- , 

334- 

335- 
336. 
33f- 
338. 

330. 


PAGE 

148 

149 


PreparStion of Wire Core . 

Position of the Fuel 
The Casting Flask, a, the " Eye 

Wf ”• . . \ 

The " Peg-half ” ■ • . - 

Caster's Tools . ^ 

102 ^he Completed Moulding Fla.sk 
.103. Applicatiorl*of the Eiffle 
304A Lettering with the Grave%. 

305 The Prinapal Gravers . * . 

Engravers’ Bullet, etc». 

■’’he Cement Stick 
The Bottle Lens . . . . ^ 

Engraving. Position of the Hands 
Thd " Right and Wrong •cutting 
angles ef the Engraving Tool 
^ Regulating Metal Edges 
The Scoipcr (appljjation) . 

Silver Hair Clasp in Niello 
Silver Brooch in Niello 
Finger Rine in Niello 
Gold,Watch Backcn Niello 
The Pestle and Mortar*. 

Keying of the ^ells m Niello 
•Sinaple Inlaying * 

Soldered Inlays ■ • , . . 

PiefJjed Inlays ... 

Overlays, a. The Soldlred »vcr 
lajG B. Riveted Ovesjay : c 
Pierced Overlay . . . ' 

Metallic Alloys (inserted) . 

The Fmishftl Result 
iSserlcd Inlays applied to Sh*et 

Metal. 

Treatment of Wires. . 

Interlaced Border Decoration 
(himpaon Glass and Heal*Action 
Tpipt^ch »n Champlev6 Enanael 
Silver PAidant m f'Jpisonne 
Enamel (Student's WorlB 
Plique a Jour Enamel . * 

Bassetaille En|mjl . (t 
Limoges <}r Painjed Enan*^) 

Coated or Surface Enamel 
The Metal Cradle 

The Qround Glass Slab and Millar 'ibS, 
■riKi " Flmking "•of a Casting . . 169 
The Application of Loam . . 1-70 

Various Substitutes fptwthe use of 

^rvM<»r 


T50 

130 

*51 

151 

15U 

153 

154 

154 

15.5 

155 

« 

155 

155 

i 5 t> 

•56 

I 5 t> 

15 ^ 

,137 

157 

138 

159 

* 


159 

160 
160 

• 

I()0 

1(30 

160 

162 

163 

164 
•165 

165 

165 

166 
168 


340- 

341 - 

.342. 

343. 

.344- 

^345' 

*34f>- 

34J- 

348. - 

349. ' 

359- 

351. 

352. 
353-, 
3.'i4e 
355- 

•'b- 


fAGE 

174 


The Conv^ Section .... 

The retaining of the Ground 

Enamel . . .ijg 

Champleve Enamel (^rac^ical) 177 
The Uk 4 of the Cutting Chisel . 178 
The Application of •the Dotting 

, •..178 

Varidus, groirtids in Champleve 
Enamel. 

Tooling the Obverse •Side of the 
Work. 

Applying 4 he Ground Epamel 
I The " Charging ” Tongs . . . 

Grinding the Enaihel Surface with 
a Corundum File . 

Champleve Overlry . 

•The Wiie Outlines in Cloisonne 

•tnamel*.. 

Regulating the Cloisonne' Wire 
^ Shaping the Cloi.sons . , . 

Modelling the Outlines . • . 

Forming Edge of Panel on 
Beck Iron 


the 


357 

358 
359- 
360 

361. 

, 362 

,363- 

3f>4’ 

365 - 

366 . 

367 - 

368. 

* 389 . 

37 b. 

371- 

372 . 

373- 

374- 

375- 

376 - 

377- 


378, 


Forming Edge of Panel on the 
Crescent Stake 
Placing the Cloison 
%irioufVmprcs.s'ions jin Foil 
The I’ouncing^eedles . 

The .Xpphcation of " flinking ” in 
Plique jour Enamel . 

Its Application m Wire 
Arranging the Wire . Outlines 
previous t<f casting . ,. 

Th% Plaster-of-Paris Mould 
Various Support* .... 

The sections of Enamel in relief 
■«ie pqpel in Bassctaille Enamel 
The Attainment of Shadows . 

Vanous^extures. 

The^Coating»f small Bowls, etc. . 

Preparing the Metal for Limoges 
Enamel . *. ., 

Various Edges . T* . . . 

The Plaster-of-Pyi.s Base . , 

ftri^kille . i • 

R*egulating tJ)e-J*aneT . > . 

Inseijion of a Fretter^Decoration 

Tb* Cjaik Bowl.. 

The orf St. ^ungo .... 
Candle Sconce wifti Riveted 4 )eco- 
I ration. 


179 

179 

179 

180 

181 

181 

182 

184 


184 

184 

184 

*85 

187 

187 

188 
188 

188 

189 

190 

190 

191 

• 

192 

193 

193 

194 

196 
196, 

197 
202 

210 


















GONJ’ENTS 




Foreword uy Fr\. II. N*:wj;ek\ ..ix 

. CiiAFTEi 1 

1VI|;TAL REPOUSJE and Frt<E PHASING 

The Tools—yow to hold the Hammer and Punch—Their^Various Uses—Wooden Punches ... I 

. • • 

, CHAPTER II 

METALS, THEIR CHARACTERI^TlCS: METAL GAUGES , 

’■J'hc Most Suitable—CliaraClerislics—Tire M?t® Gauges. 9 

pwAPTER III* 

• MpiUMS—PITCH, wool?, LEAD, WAX, AND CLAY 

MediuilfSs in Use—^'ilch—Its PrepaAilion—The Pitch % 5 ox—Chaser’s Irpn«Bttllet—Tl»c Mclal 
Spatula—Application of* IHfcat—The Wood Base—FiiSng the Mclai—ShcA Lead, Wax and 
ClaJ—Their Adaptation .13 


CHAPTER IV 

, PRELIMINARY PREPARATION OF THE METAL 
Preparation of tht Meta!—Planisbing —Fixine the Metal on the Pitch Surface—Kemoval of the Metal 

CHAPTER V ^ 

ELEMENTARY EXERCISES IN THE PRODUCTION OF PAITERN AND DESIGN BY 
* THK USE OF TOOLS AND MATEiSaL ONLY 

aSamplI Plates—From Tools and ^^aterial exclonvely—Tranaferring the Design—Carbon faper,* 
Whilf Ke^iMrax, etc.—Stitcfi^g the Design ^ . f. 

* Chaeter v; ’ 

• •embossing and surface tooling in repousse 
Klhbossing—Surface 'Pooling—The Doming Mallet and Bfteka-Chaser’s Wax—Kepoui^^on Wood 


and Lead 


CHAPTER vjC. 

ANNEALING, “ PICKLING”-*AND CLIANIN?! OF TH|: METAL 

Annealing—Heat ConcentnAion—Treatment of Different Metals—Chemical Cleaning;- SPouring- 
Cleaning of FiligPee—Removal of Pitch from yre MAal—Other Metliods, . . .' ^ 


25 


38 








xii .CCmTENTf’f^ 

( 

'CHAPTER VIII ■ 

SIMPLE TOOLS*AND HOW JO MAKE THEM 

blinple 1 ool-nwking—Nectary Materinlii—Prepa/ation—Tempering—The Cutting Chisel -Braw 
Point—Burni*ier-*-Tlirce-corn€rcd Scraper--Scraj)crs (various), Snarling lroi*-*Thi* Reamer 
-'ilie Soldering Wig—Glass Soffacc Plate - 


, CHAPtIr* IX ‘ 

plEKLiWO mt METAl? WITH THE SA^^, DiyLL, AND (.L' l IING L*H1SEL 

Saw-piercing—The M(%tal—The Corr^t Outline—Preparing the MelaWwith the Drill—The Saw 
rranie—Fixing the Blade—The Saw-board—The Application of the S^w—The Cutting Chisel 
—Stencilling on Metjil—Pewter, Brass an 4 Coppei MotlcIIing—The Necessary Tools--The 
Metal—Application—Practical Exercise a • • •. 

• I • • 

. CHAPTER X 

• • • 

• SOLDERING—HAVD AND SOIT , 

« 

Soldering—Soft Solder—'I’he Cop|Jer Bit—ginning the Bit—The Flux—Its l*rcpara(ion~ Suitable 
Soft Solders—The Process—Cleaning and Repairing--Hard Solder —Tlie Flux—Cleaning thi; 
Metal Surface-Binding Wire and Clamps—The Ir^m Spatula, Ingot afid Skelat—Suitable 
Solders for ^Icneral Work and EnaiTiell^g—-Speller—The Charcoal Block—Blowpipe and 
Soldering 'Fable—Mouth Blowpipe and S^rit Lanipt-Tlic Process—Brazing with Sjjeltcr— 

Cleaning the Surplus Solder.. 

• • 

• CHAPTER* iil 

« 

* SIMPIE SHEET METAL WORI 

Simple Sheet Metal Work—Fleinc|tary tlfercisc—'J'hc Beck Iron-tTcniplalc-s—Various MeUl 
Edges—Wiring—The PrAess. . ^ . 


CHAPTER XII 

^ * THE RIVET, Its USE AND AD.xriAiHirt 

'Flic Rivet -Constructional aiuk Artistic Value—The Various Shapes—The Process—The Kiveliiig 
Hamiyer—How to make the Rivet—Their Adaplauon—Illustrated Exercise.. 

• • « , • 

4 CHAPTER Xlil 

^ SE*AMb AND JOINTS 

The Various Scams and Joigts- Tlieir Cliaraclerisiics and Application 

• • 'CHAPrfeR XIV • 

• • • • 

• •• •RAISING, SHEET AfElAL * 

Raising Sheet Metal—Possibilities—The Vrincipal Tools ~J'\u Metal—^'he It''*Devclop- 

_Vv.O.,c;»r«. _Xl— If».- _ _I t /'*. 


ment 

Rules ^ 


—Exclusive Forms—The Steel Planishing Hammer—Spinnj^ and Lathe Wtiri.—Com^sc 

S . 4 • . . . • 


Wire'' 


CHAPTIJR XV 

*• • 

AND WIRE-DRAWINtf 

and Wire Drawing—THb 'fools—Draw-benfti and Swage—The I’rocess—Filigree and 

.r >' x.,1,-.^ t'u.: _i_ n—_ t,. 


Ch^i^ flindin^ of Hollow Tubes—C^uin-making—Practical tiluctrated Examples—H 
to make a Draw-plate...^ 









(^C^TENfs • 


xiii 


CHAPTER Xyi 

ASING IN GOLD AND SILVER 

Cffasing in dold Silver—The»Process—Correct Course of Study—The* I*urfthes—Other 

Recjuisites—The Metals—Cfafping, its Adaptatiojj decorativaJ^—R{ jU Pitch—Carving in the 
Solid Metal—4ncised '•ooling. ^ . 


CHAPTER XVn • 

SIMPLE DIE-CUTTING , 

Simple Die-cutting—In Variaus Metals—Their Adaptation—-The Stfcl Die—I'hc Cast Die—The 
Lead Impression—The Finished Work . . . . 


CHAPTli:R XVllI , 

a 

JEWELLER^ 

Fifty lllustrdted Exercises, with Explanatory Notes . 

CHAPTER, XfX 

a • a 

SETTINGS^ THEIR VARIOUS STYLES 

The Vario« 4 Si*Styles—Theia Application in Detail#-Cament—Simple Cutting and Polishing . 

» ■ » 

CHAPTER XX 

PAtTltKN-MAKlNG, MOULDING^ AN» CASl^tfG 
The Matna-Modelling Wax-jThe Plaster Cast—Bathbricl!, Cuttle Fish and Slate—Preparation- 
Melting the Metal —Cire perSue —Casting Wax—Cored Castings—Sand Moulding—Ihe 
Casting Flask—The RetoucMng of Castings.' 


chapter XXI 

ENGRAVING, N*ELLO, ftlLAYINf AlID DAMASCENING , 

Necessary -Tools—The Protaiss—Application and Firing—Prep^ation ol^ the Inlay \arioas 
Treatments . . 


CHAPTER XXII 

• ENAE^LLING 

The Styles—Their Special Cbaraateristics , ■ 

• • • , • 

• *.’ •• CHAPTER XXIII 

ENAMELLING—TOOLS AND MATERIAL 
• * - 

Tools and Material—The Bench—Tlie Kiln—The Cradles—The Enanicls^ffelals—Solders 


CHAPTOR XXIV 

PREPARATION AND CLEANING OF THE METaC 


•fhe “ Pickles ”—Vaifous Treatments of Dijerent Metals 


PACK 

96 


102 


107 


13 * 


142 


*55 




167 


172 











. CONTENll 


Grinding and Washin] 


ashing . V 


, CHAPTER XXV • 

preparItion of the enamel 


CHAPTER XXVI * 

CHAMPLEVE BuVAMEL 


The Metal Gau/je—Application o 4 the Graver—Thek Cutting Chisel—Insertion ol* the Ground 

Enamel—The Firing—Surface Cleaning “Egg-st\ell Texture.177 

^ . • 

. CHAPTER XXVII 

. CLOIIONNE BNAMEL 

• . V e • 

The Style in Detail—The Material requir^—The Cloisonne Wire—Placing the Cloisons—Fixing 

—^ork in the Round—Foils—Tlieir Application ^ . . . . •.. . 182 

. .CHAPTER XXVIII 

PLIQUE A JOUR ENAMEL • ^ 

The Metal Gaug<^Keying the Enamel—Sdide^og the Filigree—Work on the Round . . i8y 

• • • • 

CHAPT^R^ XXfX ^ • . 

• BASSETAILLE AND ENCrfU^TED , 

Preparatiqp of the Metal—Chasing and Carving—C8ated Enameis—Their AQplica*on .... 190 

^ • «» • « 

. • CHAPTER XXX ‘ • 

LIMOGES OR PAINTED ENAMEL • ** 

Its Characteristics—The Metal Gauges—Preparation—The Enamel—!*oils—Grisaille—The Process 

—The FiVing—Genera> Notes on the Process.192 

CHAPTER, XXXI, * . . 

* REPAIRING^ FINISHING,* ANt) POLISHING O* THE METAL SURFACE 

The Process-Tools and Material—Chemicals—Effects on Different Metals •.19S 


CHAPTER XXXU • ,• 

SCHEME OF WORK FOi, REPotlSS^' AND SII«VERSMITHIlrtj—SCHEME OE ^SRK. FOR 

JEWELLERY—SCHEME*OF WORK FOR ENAMELLING . *. 30] 

* . • 

TElt Xjgcill • 

t) WHERE TO OETfAlEM - t J>o6 


TER XXXIV 

• t . 

THE E^>UT^MENT of a SMALL STUDIO • • 


Glossarial^Index AND Refere'Nce Notes^ 












■ educational .metalcraft 


CHAPTER I 


METAI. REPOUSSE AND i4nE CHASING 


Metal Repousse is the tArn appliecf to a style* of decoration used* in 
artistic metal-work, consisting of the approptiat^ treatment of sheet- 


met^l to produce a,de- 
sigfi in relief by the 
em'bossing of certain 
areas; this*eff?ct bejng 
htighteneS by the jtid* 
of incised outlines pn 
the sifrf&e of the’metal 
itself (Dia^. i and ia). 

This njodellcd effect 
is obtained by the appli¬ 
cation of hammer and 
piyich,^with the metal 
resting on a bed of pitch, 
or similar substance t 
the design is then either 
beatenMown, or bossed 
up from the obtjerse side. 

In most of the 
modern worjc, the ^erm 
“ repousse ” ij givett in 
a geileral way to vaTious 
types of mettil-work, 
whether hand-wropght 
or stamj5ed. 



Fine Chasing coi^- • 
si^s. of the enri^Knent 



I an^ lA.-Simple Emlx)s8ing and Outlining. 
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of a previously embossed surface by touches applied with sharp tracers, 
planishers, and punch marks. This style of decoration is confined 
almost exclusively to gold and silver work, but the 
retouching of castings may be c irrectly included 
uhoer this Iieading (L>iag. 2 ). 

Necessary Tools.—The following list and dcscrip- 
ticn of the t( o's and material emplv.iyed in simple 
repousse, and the means jf acquiring their coirect 
•application, are arranged mainly to suit the require¬ 
ments of the young student. Although few in 
number, t le punches in size and shape should be 
as nerfect as possible. 

This is important from an educational point of 
view, as, to a certain extent, the more limited the 
number of tools the greater is the scope for individual ingenuity, and 
the more complete will become the knowledge of technique. 

The Hammer.—A tool probably made in the first place to prod'jce 
an instrument and action similar to that of thr human arm with 
clenched fist; The original form soon gave 
rise, however, to many va-iations in shape to 
suit different needs. The hammer used in 
repoussd and fine chasing (Diag. 3 ) is formed 
on light and smart lines, being intended mainly 
for rapid and spirited manipulation; its usual 
weight is about si to 4 ounces. 

Many workers '’avour hammers of varying 
weights, but as the completed work is mainly 
the outcome of the craftsman’s skill, irrespective 
of tools, it will be quite possible to adapt one 
hammer to various types of work. 

The general length of the hammer shaft is 
8 inches ; the best material lancewood, owing to 
its suppleness; it must have a slender, curved, 
tapering shaft to ensure a perfect “ spring,” and 
Diag 3.—•{;He Chaser’s Hammer, be equally balanced, and provided with an oval 
end to afford a grip which accommodates itself 
to the form of the hand. 

The shape of the hammer head varies, each face having its special 
application. The larger, being round but flat,-may, if secured in the 
bench vice, be used as a small anvil, or adapted as a planishing hamme- ; 





DLg. 2.—Fine Chasing. 
The “Newbery Medal.” 
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the’small pr "bullet” face will lend itself readily to tapping; up small 
details in repousse, or bruises in hollow \*esselsj upon occasion, too, 
it c^n be. utilised as a riveting hammer. * 

How to ’holStthe Hammer (Diag. 4).—Grip the thick p^rt flf the shaft 
in the palm of the Wiand,*closing the ftngefs round it, wkh the excep- 
tioh of the forefinger, which* . 
latterly is placed upon the • t 
top* of the tapering pa,H of 
the shaft, pointing tpwards 
the hammer head, the thumb 
in position as shown in the 
illustration. Hold the e|bow 

.well up, almost on a level Diag^j.—The hoiamg of the Hammer. 

With the shoulder, and apply , • • 

th^^ammer in a swccession of light, sharp blows; this action produces 
a uniform vibration and causes tne pundi to travel freely when guided 



over the metal surface. ^ ' 

The fiitnches are genet ally made ^ither of ^uare steel rod or from 
cylindrical lengths «f Wir^, filed»cfr forged to tKe desired shape anfl size. 

Excellent restiltsf however, are oBtained by the use of tools tmade 
from thick brass wire^ or fAim large irom,pail^ carefully, smoothed off 
at the Iftt&d with a file.. The tracers are exclusively lised for indenting, 
or incisiog the outlines of*a design on the metal surface, and must be 
made of steel so tempered towards the face that' thpy are uflaffected 
by contact with the metal. , 

• Lasge blunt tools, oval Tir routed in shape and intended m^nly for 
embossing nr rrin delling-. will work moi^ raectively jf ncft tempered; 
their comparative softness, and hence freedom fftim excessive vibration, 
provej most useful for.raising purposes. * • 

Avoid having the puncjies more than 4 inches long. The J^r^jer 
tools, suJh *as the plantjhers, embossers, aitd mociellejs, should be a 
.shade shorter. , , ,, . 

Remember, th* shorter the tool, the less the vibration an8 the 
easier the manipulation.., , 

fiow to hold the Punch.—Guide the puftcR with the tljuml^nd first 
three fingers of the left hand, with the small finger pointing as illustrated 
(Diag. 5).’ Always keep thS third finger on.rtie metal surface, guiding ' 
the punch, not drawing it, but pernsitting ttie Vilyatioji of the,, hammer 
blows to set the tool “travelling. It i.^ important for* thff student to 
master these points, as a bad stvk cUn never produce ^ood work. 
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Additional” tools for the 'execution of exclusive and finer,work ‘are 
dealt with in Chaptef \'II 1 .., 



Rfpoi;ssf, Pi nches , 

1. Large ^itraight tracer or Out- 

liner. ' 

2. Small Straight Tracer or *Out- 
' ' liper. 

3. Pear-shaped Grounder. 

4. Square faced Back-grounder. 

5 Large Oval Flat-faced Planisher. 

6. Large Oval Rounded Modeller. 

7. Medium-sized Dot. 

y. Several Wooden Punches. 


Their Uris. • 

•• 

The Large Straight Tracer (Oiag. Rq has a blunt and well-rounded 
face, which is a necessity for the acquirement of a soft effect throughout 



Dk" 6.—The Pdneh. Du^i 7.—The Effect of the I’incli. Diag. 8.—The .Small Tracer. 

, c - 

he wosk. The'sharp or ragged line resulting «fi;om the cut of a tool • 
with square or imperfectly smoothed edges should avoided. Tlje 
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large tracer is used for i-ncising continuous straight lines or large 
sweeping curves (Diag. 7). • 

.Thjs Small Straight Tracer (Diag. 8) will be found in size and form 
suitable for the^xecution of fine lines, sharp curves, or fntrtcate detail. 
Half-round tracers lire purposely omittt^d from*this assortment of tools. 
The*^ are unnecessary in repousse?, and ajre used mainly cTn fine dpsfffg. 
The Pear-%haped Grounder is ehfefly used in the setting*"Sown of 

"grounds,” and special^ for those ^arts _^_ 

where acute angles or tapering sections 1^.1 fiSJ Kj 13 1^1 M 
predominate (Diag. 9). , * * * * 

« • ’EQCiESOB'E® 



Diaf. 9.—■ Di-U’ IO-— Diag. II.— 

The Punch., . ^ lls. Kffecl.^ • The Punch. 


Dug. 12.—Effect ol lib Application. 


It is also of service ki laying down the sharp-cut edgos, on a design,* 
and in soft’ening jandai ribbons, and interla’cing strap work (Diag, 10). 

Its full Value* can only be ascertained ^by actuaj. experieiKe and 
constant praeitice. . *. & 

With .its convenient and long tapering shape it- tnaylweir be Con¬ 
sidered an indispensable implement. ^ ^ 

The Square-faced Back-grounder tDiag. 11) has,•as i^ name implfes, a 
square face with softened edges, and is mc^t effective in laying doWn those 
right-angled seoCrons of a grounc^whicii ma'y exist in a decoration (t)iag. i 2). 
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I ling 13.-- 
The 1 ‘imch. 
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• 1^*1?- It! ApplicaliorK 



metal repousse ANlf fine chasing ; 

*A beaytiful texture can be obtained by* its agency, a-pattern of 
chequered squares being the result. , • 

The I^arge Oval Flat-faced Planisher (Diag. 13) is of great service 
in setting do\\fn» large masses on surface, or throughout tlie background 
of the work. RapidJiamrlTerirfg must a«:ompanjr its use, with a slow and 
unfform travelling of the pund). The result will be an effective planisjjed 
surface (Diag.» 14). . | ‘ 

The Large Rounded Alodelltr (Diag. 15) is mainly empk^yed where 
full or embossed parts^occur in a design. It is wrought from the obverse 
side with the pitch slightly warm. The*oval form* and soft edges of this 
tool will suggest innumerable, decorative forms in simple repousse, all 



the exclusive result of this punch in the creation of pattern and design 
(Diag. 16). * • *, * • • • ; , 

, The Lead Block (Di^. 77) yill also serve as a convenient base for, 
the manipufation of thij punch, espeaially where small details occur. 

The Medium-sjied DpJ (Diag. 17).—This punch, skilfully applied, is 
productive of simple but unique effects bn* the metil. , Di^ 18 will 
convey an idea of the effects got either by incising with the^uncb on 
the front' of the metal, or tvorkingf it from the obverse side—the slink • 
tool impressions, or the spirited r*sed ddls ^rqving^equally effective. 
The “stitched" mirrar^Diag, 19) is entirely the result*6f this tool used 
ifl three sizes. 
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Some Wooden Punches will complete the set of tools. T^ey cad be 
made from any odd lengthy of fairly hard wood : they are round, oval, 
,ir square in section, and should have softened edges (Diag. 20), 

These took') are indispensable for successfully raising ‘large masses in 
relief. Their size should be tha/ of the a^'era^e “ essel pin.” As in the 
case of the ste^l or brass modeller, thq pitch must be slightly warm when 


I 



Inag 20. -The I’unches. * , nutjj 2 i.—Tlie Applitation. 

^ « • « 


applying the wooden punches, tijps materially assi.»ting the'drawing 
up" c»f the metal (Diag. 21). ' c • 

Injportant Rules.—Never use a'small tool wbcre>a <cill do 

the leork. , , 

Avoid the‘use of a steel tool where a wood^or horn malice.' can be 
substituted ; the efifcct of the softer tool is pfeferable, and its u.sc is less 
liable to-crack or harden the metal. 



CHAPTER II 


MKTALS, IHEIK CHARAt-'TERlSpCh : METAI. GAUGES 


Suitable Metals.—The I?)llowing Iwts include ‘the commoner of those 
baser metals best adapted for decorafive metal-work. They are all 
adTnirable mediums in which to realise tHe craftsman’s skill. 


Copper 

Tin 

Alumiiiiuin 
Steel (tfiiM) * 


Br’ass 
Loewi t 
Duralumin 
Zjnc ^ 


German Silver 
Pewter 
Bull Metal 
Lronze 


Cogper is iifmany ways the mosf valuable, and its extreme ductility 
and general adaptabihty reader it indisp^^sabje to the young student. 
From dlruartistic point^of view, i,.‘is a singularly beefiilifui rpetal, readily 
reflectiftg tool impressions, and producing enhanced colour effects if 
subjected to suitable chemical agents. T.n the cr»an\,eller it is" a perfect 
medium, and^ conduces to the finesi results in this branch of the craft. 
As with silver, so with copper,^ a sudden lowering of tenTperature 
(“ quenrhinp-.’l, ir. plunging file hot meta^ into cold liqyid) fyill noT result 
in cracking through urjcqual expansion, but wil> tend to soften or anneal 
the rnetal. 

Brass, with its rich yellow shades of colour, ranks almost equa^ in 
importafic^ >o copper, Efijd provides* valuable rnedCum i'or the craftsman. 
In brass, however, a ijritllenpss entirely absent from^ the copper i^ 
always inherent, »vhiclj renders wonk with it much mora difficulf. The 
treacherous n^tyre of.^he metal gives rise to cracking at the most 
unexpected moments. Caution must be'eiercised in the e.ycution of 
the work, ancl it must be frequently and carefully ^rwiealed v^ile under 
the ham'iner or punch. 

Certain alloys are softer, but «all ret^n \ ijatural brittlenes’a In 
ordinary commercial decoration, and particularly in wbrk of aa ecclesi¬ 
astical charactyt^ brass is almost exqjusirely employed. 
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When working brass o)r its equivalent alloys, it is most important 
that sharp-faced tools be ^voided, preference being given to those 
possessing smooth and softened edges. The observaiice of this rule will 
greatly simplify the difficulties arising from the nature o&this medium’. 

German Sil'iei and siffiilar alleys can bfi wiSoughfc with highly satis¬ 
factory results. • The feature of this metal fs its beautiful grey tone,«afid 
silver^..-’sh; it will also‘wear’whjte throughout Like brass, it may 
exhibit a tehcvency to crack, thus necessitating care in working. 

Tin can be effectively wrought, its unique colour schemes giving 
excellent decorative results; but* owing to its excessive softness these 
effects are not ^asily obtained, iinless at ,the hands of an experienced 
craftsman. 

Lead, in thin sheet to minimise weight and possessing a clean and level 
surface, lends itself to maciy jiistinctive styles of work, especially when 
employed in the execution of mirrors, fireplaces, draught-screens, e*tc 
For exterior decoration it offqrs great possibilities, being practicalfy 
unaffected by deleterious atmospheric*conditions. • 

Pewter, a pleasing and ductile^ medium possessiiag tones ’qf lovely 
grey, has many applications. Friezes', ^oor-jiandls„ dados, and other 
intericy decoration can be made frofii this metal. It is ad*.^isable that this 
work be undertaken by ^ corqpetent craftsm&n; modern'treatments are 
not, as a rule, very Satisfactory. Old pewter worlc, with its silv,e;y tone 
and graceful shapes, is practically a lost art. ' ’ . 

Aluminium is a beautiful and effective medium'for repousse decoration. 
It admits of varied schemes when qped in the execution of commercial 
signs, lamps, electro* fittings, and cabinet furnishings. Owing tp its 
extrenft lightness and ada'^tability it is irfdispensable^ in the theatre 
property room. It may be worked successfully oq ^itch (if well greased) 
or on wood. • • 

Duralumin is an alloy of aluminium with the sUength and hardness of 
mild sleel. , ' ' i • ‘ • 

, It may be wrought in a manner similar to cqpper, brass, or German 
silver,‘and p'rpvides a perfect substitute for /teel» whei> lightness 
combined with the strength of that metal is f^quire'd. ‘ Duralumin is 
rust-prooL • , • * 

Dull ^^tal Is similar to copper in nature and colour. * It responds 
.readily to the.blow of a hammer, anti may be cast; in sheet it retains 
enam«?l. ♦ • • 

Steel ^Mil<J) does not ^nd the same favour witk piodern craftsmen as 
it did with workers in past ce/iturjes; artificers whos>^chief joy was 
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expressed, in the engraving, chasing, and 'embellishment of armour, 
shields, and similar requirements of the Age of Cnivalry. It still offers 
mapy,in<iucer^nts, and lends itself to combinations with gold, silver, 
and enamel. Stieet steel in various sizes and of good ^lirface may be 
readily obtained ; it* milcf condition permits of‘easy working, and it will 
readily respond to the punch'wheo resting on a pitch surface. , 

Zinc is capable of many interesting effects ;* Ixit as' this mej^iTas fixed 
lirrfitations, it is entirel3^unsuitable f( 5 r elaborate tooling. Ki'working its 
surface in repousse ^void continuous incised outlines, and rely mainly 
on a soft modelled effect produced by‘applicatiofi of the tools over the 
obverse side of the metal; all incised lines should sofl,pn and ■die away 
at intervals. The tone*of zinc is^inclined to,be heavy and dead, but 
the parts in relief may be given a silver-ljlie polish. 

^Bronze is admirably adapted for casting •purposes. Being durable 
agd rich in colour,•it possesses innumerable possibilities decoratively. 

. Light dies may be cast in t*his mtdiu*m, and serve excellently for 
striking sma^ details in gold anc??.ilver“' ’ 

The f^ecious Metals.—Gold and ^ilvcr are the “precious metals” on 
which the finest teclinique oi the gold anti silver-smithing eraft is 
expencjed. Th^ sc«pe for intricate design and execution embrafes all 
that is delicate and perfect in the art. fjjeedlf^ss to add, proficiency in 
these higher exercisers of the efaft can be achieved on'ly by years of 
diligent* practice. * 

Gold, of a characteristic yellow colour, is termsd Jhe “nobfe” metal. 
It is softer than silver but harder,than pure tin, and proves the most 
valuable agent in the execution of^he finer branches of the craftt 

Silver is one of the most beautiful and workable of thu metals. It is 
of pure white colour sapable of a high polish ;«this finish, unfortunately, 
in these times of mecf^anical aid, is largel^' overdone. The ideal surface 
is the proverbial " silver grey.” For fine chasing, engraving, silver- 
smithin’g, and enamelliftg, the preciuus metals p'rovjde 3 perfect medium. 

Metal Gauges for tlje Basej Metals.—It is important that the student 
acquire ati intelMgenl^ knowledge «f the different thicknesses of" metals 
necessary for fl^e varying types of work, combined with the particulars 
of their relative strength, and possibilities cTf design. * » * 

The Birmingham Wire Gauge (B.W.G.^ is the, gcnerally^ecognised 
standartl in use for the bastr metalS. The siaes are graded with numbered 
slots ; the smaller holes being those with fh^ higher numbers? For 
example, sizes 16 ,te 18 correspond to the thickness of aq average 
•penny. For /ifdinary work in repousae sizes 20 to 25, B.W.G., will be 
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found quite suitable. Size^ 20 and 21 are reserved for larger and heavier 
work. , * V 

If beating on wood, or similar mediums, sizes 21, 22, ^23, apd ?4 will 
prove the •cofrect sizes^. A convenient substitute for Mie gauge plate 
may be found, in tab sa'ftiples o^ the respective siz^s of metal, cut with 
the..s]iears, an& numbered. T^iese should be linked on a metal Ying, 
and hulig in a suitafile place for reference. • 

MemoriaXablets, shields (if large), panels, plaques, or similar objects 
demanding a specially flat surface must be wrought in sizes 19, 20, or 21 
according to thek- general dimensions., 

It should be remembered, if a large plate of metal be beaten and com¬ 
pleted without annealing, it will obYiously be riuch tighter and harder 
through the omission of that process; when therefore using sizes 24 or • 
25 on wood, retain the metal )n the above condition. , 

The Birmingham Metal Gauge (B.M.G.) being slightly at variarwee 
wnh the gauge plate used fbrrhe baser metals, will be liable to prove 
misleading to the beginner. Fdr exafnpl.e, sizes 8 or 9 B,M.G. in gold 
and silver have their equivalent ^n sizes 22 and 2f B.W.G.*Brass or 
coppef. Great care, therefore, must be‘exercised'when ordering metal. 
Exper,ience will in time provide the*necessary knowlidg^of the different 
gauge plates. ^ " 

In purchasing 'the baser metals 'it will b^ more advisable and 
economical to order it by the sheet, size 4 feet*b^ 2 feet, or in coRtinuous 
rolls I fobt in dianjeter. 

The precious metals may be ordered by the ounce, or cut to a specific 
size. 



CHAfTEI^ 111 

MEDIUMS—•yrCH, WOOD, I.EAD, WAX^ AND Cl.AY 

Pitch as a suitable base for the metal difring |he execution of repousse 
ocmjpies the first^place; all the stronge'st effects and finest details 
bcMng obtainable by the use of this medium. Gold and silver vessels 
p'sevious to being chased are..also iilled with this material as a 
support.^ • 

Qualities.- Pitch ^is.pri^ared^ia tw^ gradesv''hard ” and “ soft.” The 
harder medium b exclusively used los working with the precious metals, 
and wh'ere find*’details predominate ; its ^rm surface affords the Neces¬ 
sary resistance to the'sharper punches, anfl raoTe dqjicate tooling. The 
softer kjnd is used where* large, bold work demand? a responsive and 
yielding bed. * 

Preparation. -In the mixing of the pitch the first consideration should 
Ue it§ qualitV, whether “ Ij^rd ” or*“soft.” The crude material can be 
purchased from a drysalterf the pfice bjingnbout 2(i. per.lb. M«lt the 
substance ui a three-legged pot, over an openjire or'gas ring. A flat- 
bottomed pot should*be avoided owin^ to^the danger of bursting. 
Having reduced 9 or id lbs. of pitch to a watery condition, gradually mix 
in plaster»qf-Paris, fine Whiting, (jr brick,dust, stirring the ntixthre 
thoroughly till it assumes a thick consistency. Finally'one or two small 
cakes of tallow sjjould Ee meltid into the mixture (cheap tallow jandle^’ 
will do), y a* specially hard medium is required, add half a cup of 
powdered resin.* With *the various ingradisnts well ^wrought together, 
drop a test-piece of the pitch on a flat irctn or stone, gaagin^ts resist¬ 
ance by*pressing the face aaf a punch into i^s surface wljen cold, 'jf it, 
yield too readily, add more resin ^d pla^ervjf-Paris; if it be too.hard, 
more tallow. Newly, prepared pitch does riNt^work* so Jreely as the 
medium that has been already used. 
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Table of Ingredients—(with approximate proportions). 

Pitch (crude), Swe'dish •*.8 to lo parts 

Resin (powdered).i,-parb 

Flastei«of-*Paris, whiting, or brick dust ^all * 
perfectly dry) .‘V . . . 7 parts 

^.allow . .. . . ♦.15 to 2 cakes 

‘ J . 

Note.— l i. ' plaster-of- Paris, etc., hardens^ whereas the taljpw softens the pitch. , 

Pitch during tlie winter will require more tallow to counteract the hardening effects of the 
weather. « 

• « 

• % ^ 

Pitch.Box.—This utensil is of the greatest value (Diag. 22). It may 
be made of wood or metal. Wood, for general^ purposes, is preferable, 

' ^nd as a non-conductor is more easily . 

^ handled when filled with hot pitch The 

pitch box should be fr«m 12 to 15 incnps 

. scjuare, dnd about i an inch in depth. 

When nifcde it is filled with the prepared 
Diag. 22—The Pitch Hox medium, either mixed .as direcftd above, 

• or purchased (riiadd up) from gd. to is. 

per Ib^; a box complete costing frorti 2s. to 5s. accordieg tfi its dimensions. 

In choosing a pitch-box, isisist on haviitg the pitch’*flush w'ith the 
top of its sidek; this permits of great freedom iii the manipuj^tion of 
the punches, as compared to the annoyance cSusecl by a ditch or rim of 
wood projecting abovf; the level of the pitch surface. 

Metal Trays of thin sheet iron njay also be used. Their advantage 
consists <n better withstanding the agplicatian of heat: als'o if re<^ired 
may*f)e emptied and'refilled with a ^ard or soft 
QOm ‘grade »f pitch. , * 

Chafer’s •Iron Bullet or Pitch Bowl is mainly em- 

ployed in the execu- 
, *, * • • •* ‘chasing, 

engraving of 

‘ * .the oells in Champleve 

, enaiAef. Its natural 
Ding. 23.—The Pilch * Diafc. The Spatula. half - ball shape and 

Bowl and ift-ngie.* ^ ^ * pronounc'ed weight, 

•combined with the wooden triangular rest dr leather collar, fender it 
specially adaptable for thi^ wftrk (Diag. 23). Its surface may be softened 
over a gas jeUor by the aid of a hot metal spatula (Ojag. 24). 

The Metal Spatula, as illustra/ed, ^s a most useful implcipent in shaping 
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the bed of pitch to any desired form. It may be heated in an ordinary 
fire, or over a gas ring. The student can ^easily/orge the tool from an 
iron bar, bend it at one end to a suitable angle for working, and fix it 
into a woodeiT bandle. • , 

Application of Hgat tothe Pitch Surii|ce-—This process demands special 
C£tr<i in the concentration of the flame to avoid " scorching” the medium, 
which woulicause it to lose its adhesive propefty. • 

•The gas blow-pipe ^nd foot-bloiyer (Diag. 25) is most suitable for 
this work, or, as a substitute, the warm glow from an open fire. If this 
latter method be ‘employed, 
spread a paper beneath the box, 
as a safeguard against the pitch 
dripping. * 

The difficulty of manipulat¬ 
ing the pitch bpx, especially 
in homework, frequently gives* 
trouble to the beginner, but a*, 
little practi?e wilJ soor over¬ 
come the difficulty. 'In'apply^ . 
ing the blow-pipe cyverthe pitch 
surface avoid excessive air Wast, 
thus nrnnimising the 'danger of . 
burning^ the surface. * • 

Soft Wood is a t'aluable 
substitute for the pitch bed, 
provided thd size of metalfdoes 
not exceed 22 B.W.G., but quite 
a good result ifiay h« obtained 
with this size. The wood block 
should be in propoitidn to the 
dimensions jof the metal,'but preferably it, should never be le^ tfian 
2 inches in thickness. This will ensure a solid base for the repousse. 
The surface may be considerably^ improved by the addition of thick 
brown paper, or felt, inserted in layers between the metal and the wood. 

Fixing the Mital to the wood block will be best accomplish,ed by the 
use of screv^T nails, which will not spring cfuring the hanrtnerirtg process 
(Diag. 26). Small, revolving metal snibs wiy be f 5 und of equal service, 
(Diag. 27). The objectionable pai^ of repousse on wood is the .noise 
created by the hamn^ring; this may be grealli^ deadened by, working 
over a rubber-mat, sand-bae. or cushiort. 



• 25.—The Blow-pipe. 
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Sheet Lead for certain types of work will provide a suitable base. 
A harder metal must be screwed over the face of thin sfieet lead. 
After completing the work, and releasing the metal from the lead, a 
beautiful soft v^pression will be reflected on the soft lejcf as a're^lt of 



the tooling. By'the above method only can the best results be obtained 
in rapousse on lead. > . • 

Wax or Clay may be utilised where large, smooth areas of metal are 
to be embossed, their pliability rendering them fully responsive to t*ne 
blow of a doming mallet (Diags. 28 and 09) or round-faced steel hammer. 



Wtioden Mallet and Steel Planishinf; Ilamuier. 

The cleanliness of the wax or clay allows the process .of.the embossing 
to be easily followed; simply l;ft the metal to e^xamine‘che effect of the 
tooling, aij^ replace without heating or cleaning. • 

Large Vessels vvith repousse ornaraentatioe may be partly filled with 
‘dry sand, plaster-of-Paris, pr lyhiting to minimise the quantity of pitch. 





chapt£r IV 

PREI.IMINARV PREPARATION OP THE’mlI AiT 

To the student in the eariy stages this craft, the process of planisjjing 
'the nietai to a uniform surface is most important; it is necessary owing 
to the unavoidable twisting and puckering, iifcurred when cutting the 
metal to size withnhe shears or^chisel. The defect must be remedied 
before the design is transferred, or a punch is applied to tht^surface of 
the metal. « . 

The P(anishing.-*-Commence this process by resting the metal on a 
smooth steel surfac*e tth» bencJi anvil), or an‘excellent substitute will 
be founh in an .ordinary flat- * 

iron secured in the b^nch as 
illustrated (Diag. 30). , ^ 

Avoid planishing on \^ood, 
as irritating bruises will be 
produced, u^ally not dis¬ 
covered until much harm Is 
done. Graep'^’g; the metal 
firmly with the left harKl, and 
using only the Jlot-faced 
wooden mallet, beat solidjy, 
with the blo^s all falling on 

one spot of the anvil, at the • , . 

puckered e*dge of* the .sheet, at the*same time revolving the metal so 
as tr expose alk irregularities to the mallet. A sjudy of tfce arm 
action will ensure the correct application oJf'the mallet ig this'process. 
Uniform weight in the blows is obtained by retawiiiTg the i^per arm 
close to the side, and partly resting upon rtie body, th&s permitting 
full play to the wrist. If the face of*sheet metaii present convex bruises, 
a few well-directed hkl^ts will remedv the defprr 




l8 


RD UC. ITIONA L ME TA L ( RA FT 


In the ehf'ii'c ol .1 surfm-o, keep the smoother and convex side to the 
top, as the siibsec|uehil work on the metal will tend to draw it level. 
During the |)roeess of planishing, it is important to preserve the face 
of the mallet and the metal free from grit; neglect of this precaution will 
result in undesirable blemishes occurring on its surface, and, in the case 
of gold and silver, will prove most injurious to their purity. .Some 
prelimii.'ry training vv-th the wowden mallet will serve to make the 
manipulatio.’ of the steel planishing hammer- (Diag. 29) more easily 
mastered. 


Fixing the Metal on the Pitch. The process of securing sheet metal 
to the surface of pitch requires a certain oreparation and practice. The 
__ corners of the sheet, and a few places along 
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with I hr Pliers 


the edges, must be slightly turned down by 
means of the pliers as shown in Diag. 31. 

These projections supply a grip to the 
metal, whdn pressed into the previously 
softened pi.ch, thereby minimising all risk 
of the work springing, or developing a 
“bossness.” Befoie bedding the metal on 
the pitch, it is always adv isable to grease 
th'‘ obverse side with tallow or vaseline. 

A brush and small* cake of tallow should 


be kept at hand for this purpose. 

The advantages of the tallow arc twofold; lirst, it ensures a cleaner 
surface of metal when it is removed from the pitch, and secondly, the 
adherent tallow has the beneficial effect of increasing the ductility pf the 
pitch. Never, on any acebunt, allow the metal to be previous to 

fixing it on the pitch su. face, as the presence of water'is almost certain 
to interfere with its solidity. Secure the metal by firmly pressing it into 



biag. j2.—The Fixing of tlic Metal. 


the warm pitch, taking the precau¬ 
tion of laying it shnvly- to permit all 
accymulated air to escape; other¬ 
wise it will be bable to collect in 
bells, and cause’ai'i unsatisfactory 
surface. 


J'he slo'ove pressure will cause the soft medium to ooze a little over 
the-metal edges. Having slightly greased the fingers, or dipped them in 
plaster of-Paris, proceed to draw a narrow overlapping margin of pitch 
over tie edges of the metal, thus preventing it from springing 
(Diag. 32). 



PREIJI^INARY PREPARATfbN Of THE METAL ly 

Remo\;3l of the Meta! from the Pitch If the work be perfectly 

cold, the metal will be easily released from the pit<*h surface by inserting 
at its^edg^es a fairly large chisel, and carefully chipping it off. However, 
if the metal surface be slightly warm, the light applicatk)n»of the gas 
blow-pipe or open Sre wfll be preferable. Rcrrt'ember, a liberal applica- 
tidn*of tallow is always a reliable^gent when separating.the metal Qom 
a pitch surface. 
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Diag. : 
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1 HI illustrated exercises in this chapter are prepared mainly to meet the 
requirements of the beginner. 

3 ’,, 34, and 35 present a grouping of various lines, producing 

pattern and design, and 
resulting exclusive!)’ 
from the application of 
the large and sn.all 
straight tracers, com¬ 
bined with the peal- 
shaped ba^k-grounder, 
the smaller tracer being 
used for, the curves and 
other irregular lines. 

• Diags. 36 and. 37 re¬ 
present the adaptation 
of the previously exe¬ 
cuted outlines in the 
decoration of a simple 
wall bracket and photo- 
fra.me. ■* 

Rich effects are ob¬ 
tained by the use of the 
dotting pu.pch only 
3.. (Diag. 3«), or in conjunc¬ 
tion with the putliner. 

The dot may be made 
in sevtral sizes, as re¬ 
quired, to produce exclu- 
„ sivc results. 


» » » » » » » »^>T> 


Diag. 34. 


^ '■ 
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Three Tlate 


D^ags. 39 A, 39 B, 39 c, and 39 I 1 ' will cojivey different arrangements of these 
simple fo/ms in nipous'se' on various objects; whjle Diag. 40 introduces 
the use of the larger punches, combined with the dot (^harp and blunt) 
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innumerable patterns to be obtained from the f-xclnsirr use of fools and 
material. • ^ 

'I’he Transferring of a Design to a metallic surface may be accomplished 
in several waj¥j; carbon paper being the principal medium'for a'll general 



Dfag. C9B. _ ^ Dug. 3911. 


work.' The susceptibility,'of (he metil will be vastly improved if a thin 
wash ol turpentine or gamboge be applied to its sbrface previous to the 
placing of the carbon paper. Ir* transferring and laying on the design 
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a greater degree of accuracy and success will result if a centre line 
be first drawn (in pencil) down the metal, this line, serving as a guide in 
securing its correct position. In transferrfng a design, carefully place 
the otitlirfc in* position, likewise ease up the top half (J)iag. 41), and 



^ Dia*^. 40. 


slip m tne carbon paper. 11 the work is» large, secure the position of 
the design by placing a lead block or flat-iron an its surface until 
the traneference of the design is complete. After obtaining a clean 



, • • 

lha;;. 4T -\|iphcation 0# ihc C^rlxin I’a|»er 1 >ja{;. 42.-~'l‘he I>raw-p()iift. 

• 

impression, the outlines may be fixed oti^ \he metal bj' tracing over 
their surface with a steel draw-point or hard pencil j^Diag. 42).* • 

Whitt Beeswax is the’best m’edium for. the transferring of StnalK 
and intricate detail, and is of speoial serirtce'Jn^ gold, and silver work. 
The wax is transmkttd to the metal by lightly rubbing a thin film of 
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the medium over the previously heated metal. When thoroughly cold, 
place the drawing or tracing in position with the pencilled side towards 
the wax surface ; now rub freely over it with a burnis|ier, yvhifh will 
transfer thP2 (Aitline of the design to the susceptible warf ground. 

Soap may„ also be ’’used for transferring a dt'sign. It must be 
employed only in a damp condition,, and merely sufficient to prtivide 
a thin, dull film over the nietal. A ^lear impression will result by resting 
the outline on the above surface, atid subjecting it to the pressure of the 
pencil. This medium is mainly adapted for large.ppenwork. 

Stitching the design to the metql is much in vogue among pro¬ 
fessionals, It <jonsists in fixing'the paper design to the metal by sealing 



Dia^. 4.>\. SlUcJt.nj; the Design. 



Dia^. 43IJ.—Obverse side. 


it at varjous points with a spot of melted pitch: the outlines are then 
lightly pricked through with a fine dotting punch, and reproduced on 
the met^l by a series of incised ddis. If tjje work be large, the {lesign 
may be transferred with p^ncjl, and' afterwiards fixed to the metal with 
stitches, applied Sit intervals with the corner of a* smail tracer or blunt 
dot (Diags. 43A and 43B). ^ This impression is reproduced on the obverse 
side (Diag. 43H), and may be used as a suitable guide when embossing 
thb work. ‘ j ‘ 

After stitchihg an outline, if difficulty is fexperienced in following 
the dgts, a sKght rub in circles with' fine emery cloth will clearly 
emphasise them. The stitching may be attained*with'the rgetal resting 
on a flat surface of wood, 05 o^?er a block of lead. ' 













CHAPTER VI 

KMBOS»SING /?Nr) SURFACE TpOI.ING REPOUSSE 

• 

The* “ Embossing” of a metal suffacp must bf accomplished in the most 
direct and simple manner: avoid overworking" otherwise the medium 
will become unduly stretched, and liable to crack or prove weak in parts. 
After outlining, and pyevious to embossing, have the metal well annealed. 
If embossing on a bed of pitch,«keep its surface sufficiently warm to 
admit of the metal “drawing"'freely. ' • 

Wooden Punches, arpJ the Doming Mallet (J 3 iag. 44) will prove, the 
' most useful tools in working large surfaces or bold relief 

•In their application, always hammer rapidly, and guide the punch 
slowly; only by f^iis method can the texture of the tool on the metal 
be fully realised. ^ , 

l)iags.^4^ 46, and 47 will convey various effects in relief resulting 
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. • 

from the use of the steel and wooden punches, also from the ball-faced 
hammer. 

The Wooden Doming: Block (Diag. 48) can easily be acquired by each 
student, a^d .suitable depressions and varying shapf"? surtk <vith a 
carving tool on its surftjce. An^ old bench on tree^lock (Diag. 49) may 
be adapted in"a similar manner. All the above tools will prove of sgeeial 
assfstance when en>bossjng the metel. « 

Small Punches are to be avoidefi when raising parts in relief, as they 



Diajf. 4?^—The Wooden Doming I>loc!#i. •• Di.ig. 40 Fret* l»lock 

* • 

have a tendency to give a hard und overwqougjit bffect to the work, 
besides hardening and finally cracking tHc metsl. * ^ 

Sharp outlines and small tools* are necqssary wfhen,.the design em¬ 
bodies fine linfs or keerwedga-?. The pitch for thir. work must be almost 
cold, and the metal solidly fixed to it's surfi^cc, tor the obvious reason 
that the parts wrought where resistance of tlje pitch is greaVest will 
produce a clearer and sharper result. 

Chaser’s Wax, or^Modelling Cta)»' will give a fair idea of the relative 



« » 

Dittg. 50. SqtiffZt in W.ix 


•heights obtairieu auci embossing, if a “squeeze” be taken of the metal 
surfifce (Diag. 50). • *' * 

' NoTK.--Recipc gnven^#jr its preparation in Chapter XX. 




51.—Killing the Kmbosseil 
PnTis w iih Pitch. « 
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• * * 

The Modelling and Surface Tooling will now follow the embossing 
of the metal. After cleaning the metal (see Chapter VII.) give the 
obverse side a moderate application of tallow or vaseline; then rest it 
face ddwntvarcfs pn a convenient clean surface, . 

and fill the cavities v^ith mjlted pitch (Di^g. 51). 

Whee cold it may be fixed on the pitch box. 

This method will ensure perfect solidity, which 
is necessary to a successful result, ll’.the work 
is large, the modelling and tooling may be pro¬ 
ceeded with while the* pitch is slightly warm. 

Aim at the greatest possible effect, with the 
minimum of tool application. 

Backgrounds will be set with tht large flat ' 
modeller, square, or pear-shaped grounders,. 

manipulating them,with an irregular action (I)iags. 52 and 14). Avoid 
grounds with a uniform pattern; as they invariably prove conflicting 
with the other parts of a decorati»» ■. r 

RemoY» tflh Wqj-k from the'Pitch with a fairly large chisel, but only 
if the metal is perfectly cojd, anc^ previously we,ll 
greased. Annealmg,Avhere unnecessany, is better 
dispensed with,'*as the mePal always seej^s to 
lose a certain original beauty of tooling by fiass-' 
ing through the fire. * • 

Repousse on Woodwrtl provide better results 
in relief if the tracers are applied at an angle 
sloping outward from thewcjrk. Bylkillul work¬ 
ing of the tools, and careful ^setting*of the Kick- 
ground, exceptional height and effect is obtainablo 
by the above method. If the metal appsar lyeak, a light backing of 
plaster-of-Paris, or the fusing in of a little soft solder, will materially 
strengthen the higher parts'. . • ’ 

Embossing on Lead, to ensure good results, must eilher be wrought 
exclusively»with i^ory, ^one, or hard,wood tools, or have ;! ^heet of brass 
or copper secufeK over the lead surface, and the tooling wrought only 
on the harder medium. This process results in a delightful, soft im¬ 
pression of th*e tooling being indented on the lead. ^ 

Sheet*Lead will cut easily if a sharply pojnted knife is drawn dqwn 
its surface, and a small slit is th«n cut .with the shears previous to 
tearing it down the l^nt. 



52.'»-HackgriA>nfl. 



CHAPTER VII . 

AN.\KAI.IN(., FI('KLIN<;, AM> CI.KAN1N(. OH THE METAl 

• * 

Annealing is t^ie softening of*a sheet o£ metal, and is usually attained 
by the application of hqat. , • 

I he gas blow-pipe, with toot-bellows, will for all genera! purposes 
prove most adaptable*; k farge, or small blast fire, may also be i;sed, 
while even an ordinary house fire will be of service. ♦ 

Heat Concentration must* be distributed over the metal in uniform 
waves, avoiding overheating in’parts’*at\d aiming at a dulj," cherry red” 
colour. • • ’. 

I}old the blow-pipe ‘with one hand only, controlling the air and 
gas-calves with the forefinger and thumb,^ in conjninc*uon witlj a light 
application of the foot-blow<j.*. , 

Direct the flam'b in a regular wave* not in spasmodic jerks. 

Pitch is cleaned off the metal by maintaining^the flame over its surface 
until only a white ash remains. 

Brass, German Silver, and Similar Alloys are safer if ^riuiitally heated 
up, and* allowed to coo! slo^ifh. Sucjden “quenching” may result-in the 
metaf crackftig. , * * , . 

Silver and Copper, iTnmediately after annealing, may be plunged into 
a cold liquid without th^ risk* of cracking. 

, Gold of 15 caraj and under will be safer, if permitted to cool before 
" quenching.” • • * • ' * 

Wires dyrjng- the annealing process should be coiled in circles 
(Diag". 53), thereby minimising the danger t>{ btirning' them, and 
econoipising the gas. « 

The Ij^outl} Blow-pipe (*Iiiag. 54) must be used when jinnealing fine 
wires ; i^At them*on,a charcoal block, or pad of asbestos. 

'Zinc, Pewter, and Aluminium, if'showing signs of brittleness, may 
be Softened if immersud/n bailing vfater. 

Chefhicak Cleaning by the i^se of a “ pickle” -will now follow the 
annealing.^' * * 
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• • • 

Tlie following ingredients and proportions will provide a serviceable 
pickle:— • 

Sulphuric Pickle.—One part sulphuric acid, or oil of vitriol, and 7 or 8 
parts of water. • ^ 

Note.—A dd the acid'to the wafer. , 

* . . .’ ‘ t 

Inepractice these quantities arq subject to variation according to the 
work in progress; a stronger solution is obtai/ied With an increased 



Diag. 53.—Wires ready for ** 'Oiag. 54.— I'lie Mouth Blow-pipe. 

Annr^linp ■* 

• * * 

quantity of acid. , Other pickles will be dealt with as the work proceeds ; 
howevei*, for all,gene*ral purposes the above will prove satisfactory. 

A Vat, or Large Jelly Jar will be a suittfcble vessel for containing the 
pickle which, if kept free /rom dust, will retain its s'trength for a con- 
siderable'tinie. ^ , 

After Annealing, permit the metal to cool before pickling, which will 
ensure the complete removal of ail residue. If allowed to remain 
immersed for a few minut^, the «process 4will prove more effective. 
Small objects will bq more completely'cleansed if -thepickle ” is 
brought to boiling point, using for this purpose a copper boiling pan 
fsee Chapter XL, where illustrations and directions for its construction 
are given). .After use, keep the pan immersed,in .jvater to countera-ct 
the action of the acid. Atoid the use of iron in removing work from the 


pickle, as the contact will result in a lilm of iron oxide discolouring the 
metal; this* coq^liQon ft particularly' objectionable when working with 
gold and silVer. ‘To clean filigree several ipethods may be erqployed. 
Annealing and boiling off in pickle is tke most direct, but, has the 
disadvantage of unduly softening Jhe fine wire. Alcohol mixed vyith 
silver whiting to the consistency of a paste^applied with the finger, then 
brushed and finally washed off, will be preferable.* 

Scouring the metal 'surface will follow the annealing and pickling. 
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Use for this work fine sand, or ground bath-brick, applied with a 
small scrubbing brush in ,a damp condition. Ciold and silver work 
will require powdered pumice. Apply all these substances with a 
circular acti<ri : this method will ensure a uniform t»ne, as compared 
with the scratched or ’uneven finish resulting- frorr a back-and-forward 
action. . • 

After scouring, wash off in water, afterwards drying the metal 
thoroughly, to avoid the rusting of steel tools-during future operations. 
Jewellery, or work of similar nature, may be dried in a tin box filled 
with boxwood sawdust, and heated over a gas-ring. 

pitch may also be removed-from the metal surface by the application 
of tallow, oil, dr turpentine. The latter ingredient is mainly of service 
in The cleaning of small objects, or ’intricate detail. In this process the 
article may be immersed or washed over with the spirit, and finally 
rinsed off in boiling water. Great precaution must be exercised in 
the use of the turpentine, owing to its inflammable nature. 

In usin'g the tallow, or oil,-have ^'he metal fairly warm to melt the 
pitch, applying at the same time, a handful of coarre sawdus.^ over its 
surface; with the applic.ition of a brur.h the. pitch will disappear, and 
a uniform clean surface remain. '• . ' 

Candle wax, pitch, or similar objectionfible matter,'may be cleaned 
off candlesticks, seonces, or work with fine detail (without annealing) 
with a slight application of naphtha. SpiVits of turpentine will also 
provide a good cleapsing agent, but special care must be exercised in 
the use of either medium. 

In removing pitch from a deep hollow vessel, apply the heat to the 
top edge first, thus affording a free air escape, and preventing the danger 
of an explosion. <■ ,, 

Small work may be effectively dried in a tin box, or chamber, filled 
with boxwood sawdust and bran, slightly heated. 

Large work may be dried with the blow-pipe (lame (if unfinished). 
Polished or finished work may be ..dried by immersion in boiling 
waten and wiping with a soft cloth.. 



CHAPTER Vlll 

siRn’i|: TOOLS ano now to mark them 

Having attained a certain proficiency in,the application of the common 
repousse punches, it will be essential to direct the Itudent in the 
production of additional Tools suitalfle for^more Advanced work. • 

The Necessary Materials are a good benchtvice (Diag. 55), or strong 
hand-vice as a substitute ; one large (flat) rough file ; one medium-sized, 
half-round, rough file; one ifledium-sized, 
half-round, smooth file ; all varying in length 
from 9 tc^ *0 iTiches, 

A small grindstopewiljrend^gooa service , 
in smoothing upf alsp an oilstone, and several 
sheets of emery'bloth. • ^ 

The steel may be oTjtained in square roTls, 
or in wise of dilferent'thickne.sses and selling 
at about i.s. per lb. • * 

This quantity will provide sufficient material 
fou th§ production of thirty pr forty fiunehes. , , , 

Brindles or Blanks (Diag. j6) of fSrged sitelk 
may be purchase’d retidy for "facing" at so • * 

much per dozen from any of the Jewellcris Siyjply Warehouses. (See 
Chapter XXXI 11 ., Trade Addresses.) 

Prepafl"e*tbe Steel by cutting it with the edge of a^ialf-round file, while 
secured in the vice, to lengths of 3.^ and 4 inches (Diag. 57, a). The 
heavier punches aje more easily worked if short, owing rt)’their greater 
solidity, After’ciftting, they must be straightened upon a steel stake 
or flat-iron with a fairly heavy steel hammer (Diag. 57, b). Several of 
the lengths rrtay be made red-hot and forged to suit vjiricfus shapes and 
sizes of t<he tools (Diag. 58)^ • • . ^ 

Large Iron Nails, or Thick Brass Wir* may easily be transformed 
into oval embossers ^Diag. 59, a and b). * * 

Diag. 60 will sonvey an assortment o^Jihe most useful additional tools 
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required in the execution of repousse and fine chasing, all being quite 
within th^ scope of the student desirous of adding to ^ 

his stock. * i 

Gravers arid ^Turning Tools will be better made ij 

from square steel ^od, its shape, combined with a 1 

superior quality of the material, proving more adaptable. ' 

Tempering,is accomplished by* fisst protecting the 
facs of the tool with a blob of soapc^CDiag. 6i); this 
precaution prevents scaling of the metal, and likewise 
ensures greater success in tempering. Apply the heat 
with the blow-pipe, or insert the tool ir^ an open fire, * 
until a bright red dif- • 

fuses th6 point; now 
'“quench” in tallow or 

wa«;r (preferably tal- ' 

low). After “ quencTi- 

ing,” test the point of |—^ • I 

the punc(j with a * 

file ; if in forrect con- , ^ Diag. 6i.—Protection 

dition a moderate re* — shying Position of Tongs in bring- of the Tool Fa8c with 

. • ing back th% Temper. Soap. 

sistance*only ww be • • 

felt; if too hard, the file will instantly “Vkid”• off the i 

face of the tool. Thiscorniition will necessitate " draw- \ § \ S 

ing back*” that is, tjie .application of a limited heat, ,1 Mi 

using the red-hot jaws of the tongs for this pui*poKe. \'« IV^jl 

Retain them slightly above the tempered part of the yi , M 

punch* (Diag. 62) until a gale straw col*wr diffuses ^ 

towards the* face* of the tool; instantly quencji, after- | 

wards polishing with emery cloth, and filially facing ” 
up on the oilstone. 

In the.u^^of the stone, a few^drops of glyceriue in • 

conjunction with the oil vrtll prevent clogging. * • 

A Stone ,Slip, or Water-of-Ayr Pencil will prove effec- • • 
tive in reaching .sri^all iittricate sectiohs of the tool face. 

Several Cutting Chisels of various sizes jvill always • ! I 

be of service.. A large chisel, suitable for dividing thick . |i 

metal sheet, wires, etc., ma;^ be forged from thick 6 te 61 , > ij ji 

as illustrated (Diag. 63 a and b). ^ ^ ^ lli 

Chisels of a finer degree will be requir^ fin the Diag -sja and*B.— 
piercing of chasit^s, fogether with the u%; of the fretsaw, twS. ” * 
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while their application in cutting the cells in Champleve »enamel is 
invaluable. In the finer chisels aim at a keen cutting edge, combined 
with adequate strength, and make the section of the /ace similar to 
Diag. 64. 

The Steel Draw-point (Diag. 42) is an indispeilsable tool, its uses 
being manifold: viz. the scratching in of the transferred pencil ouiline; 



Diag. 64.—Fine Cutting Chisel. Diag. 65.—The I’oiiU adapted in the production of Rings. 

I > 

stitching and piercing of holes ; used as a centre pun'-h; or eiiinloyed as 
a mandril in the making cf small rings (l)iag. Qs)- 

It can be easily made by the average student ^roift a 6-inch length 
of round steel wire, or a small spindle, by simply filing one end to 
a smart taper, th^n smoothing with emery, and sharpening on the 
oilstone, afterwards tempering, as already deicribed. 

The 3 teel Burnisher (Diag. 66) may be madb from j-inch steel wire, 
slightly forged and curved, as illustrated. 

It will prove an effective tool in smoothing surfaces in intricate 


> * • 



1 

Diag. 66.—The Steel Burnisher. 


parts of the work; also in the preparing of panels in Lim'oges enamel, 
or in the setting of stones. 

THte Three-cornered Scraper (Diag. 67) may b2 m^e_by sharpening 



Diag. 67. 


the edges oi a three-cornered tile, or from a i-inch sieel rod. It will 
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be useful’in paring the edges of settings, previous to the application 
of the burnisher. * 

The Rounthand Flat Scraper (Diag. 68).—These tools will be found 
of great service in all (^pairing work; use.the flat \ac* for large 
surfaces, and the round face for hollow j?arts. * 

rfoth tools^may easily be madS b}' the student, and may be wroifght 
fropi one piece of steel, as illustrated.*^ 

The Side Scraper (Diag. 69).—This tool is most adaptable in erasing 
scratches or similar blamishes on intricate parts of the work. 

The Shave-hook (Diag. 70).—In* scrapmg off surplus* soft solder this 
tool is indispensable, and may be made in flat and half-rc«ind form. 




’ll Is easily produced frop a medium ga^ge of sheet steel,"riyeting 
it to a tapering SQcket^of steel wire for insertion in a wooden handle. 

Several Snarling Irons (Diag. 71) of varying size can be forged from 
lengths of 4-inch steel. * 

Old jjoker heads may be adapted with little difficulty in providiifg 
many usefu! stakes (Diag#. 72A, 72H, Ind 72c). • • 

The soft round and oval forms can be effectively applied in sinking 
bowls of spoony ^all salt cellars, or forms of a like nature. 

The Reamer (Diag. 73) is a sharp, taperiijg point of steel, siaiilar to 
the draw-poipt, but of triangular section, with keen edgtis as at a ; it 
is useful for cleaning or y/idening circular holes.difring tlie proc^ess 
of riveting. The end of a file can be adapted for the above purpose, * 
if well sharpened. * 

The Soldering: Wig (Diag. 109) may be easily made from disused 
iron binding wire. 
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After the completion of a soldering, retain the wire until ^sufficient 
has been collected to weave* into a loose cushion. This netting will 
prove of value in fixing different types of work during the soldering 
process. 

The Glass Surface Plate may, be utilised as a convenient substitute 



for the mu.''e expensive steel' plate. It is simply a piece of plate glass, 
6 or 8 inches squartf, and, being perfectly lenel, provides a satisfactory 
surface for testing the unffornity of follow vessels. 



CHAP-^ER IX ^ 

• PIERCING THE MKTAi WITH THE i\W, DRH.I,, AND CUTTING CIHSEI. 

Saw Piercing in metal applied separately, or combined with repousse, 
fine chasing, engraving, or enaftielling, is productive* of many varied 
and effective results. * 


Dia’g. 74 is an exanf^le of piercing, chasing, and engraving. While 
Diag. 75 will convey a treatment of enamel anjl jiiercing. 



Mar>y excellent variatiwis of the above processes are possible: ,also^ 
perforated overlays of different metals introduded to realize 

colour effects by setting, soldering, or (Diag. 7C)*rivetrng. 

The Metal amployed in a pierced *^ecoration must haye a smooth 
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and level surface, combined with a moderate weight, otherwise the work 
will appear paltry. Therefore, never use a smaller size than 22 B.W.G. 
brass or copper, and sizes 8 V)r 9 metal gauge, silver or gold. 

Fix the Design on the metal surface with a clean scratched 'ine, using 
the steel (4raw-point for this work. The penml outline is too soft and 
uncertain, while engraved or clVased lines demand 'an excess of labour 
in the trimming and finishing of their edges. Likewise, the student will 




attain greater proficiency if trained to cut direct to a simple scratched 
outline. , ' 

Drilling the holes for the " threading" of the fret-saw must be accom¬ 
plished with a drill, allowing that the details are .small For large open¬ 
work the draw-point, well sharpened, may be cleanly d.^ven through the 
metal, while resting solidly on the lead block (Diag. 77). 

The arehimedian drill stock (Diag. 78) will prove a most reliable tool 
in piercing. It is provided with balance wei|;hts, immediately dbove the 
chuck, which produce a ccSiitinuoUfe revolving action combined with 
perfect smoothness. 
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While in use, a little water or a tallow candle applied to the drill- 
point will serve as a suitable lubricant during the incision of each 
hole. • 

The Saw F»ame (Diag. 79) will work more effectively if of medium 
size. If too large, the jpcreased weight and ^vibration ‘wWl prove a 
hiqdrance to its free*and accurate manifrtilation. • 

fhe saw-blades must be chostn Jo meet the ne^ds and style of«thc 
wofk, and may be purchased by the 
gross or dozen and in vafying grades. 

In ordering, always make sure they 
are for cutting metal, and not for wood. 

Fixing the Saw-blade is a most im¬ 
portant* preliminary to* final sucsess. 

Insert the blade with the teeth point¬ 
ing downwards (Diag. 79 a), afterwards 
screwing it tight vWth the pliers.. If too 
slack it will not cut freely, and if exces¬ 
sively tigjit -it will snap. The t>lades,* 
althouglf light, witB mode/ate care staled 
considerable woj;k. * • * * 

The €aw-bo3td i 2 a projecting piece 
of jyood, the end of which is V-shaped 
to admit the saw and re^t the ‘metal. 

It may be a fixture or adjustable to the 
bench or table (Diag. 79 b). 

Application of the Saw (Diag. 79)*—In 
the u'se of the saw, rest it'in an almost 
perpendicular positiop, and with a light, * 
rapid action cut into the metal. The 

blade occasionally may be cooled with tJ>e finger dipped in water, or 
beeswa:4 0( tallow can be passed over its face, wjiich will result irw a 
freer action and lessen its liability fo break. In gbidiag the saw round 
acute anglf s, move lightly and quickly until the blade turp^ freely. 

Fine chasing \ir rtpoussd in conjunction with piercing mtist be 
executed first, otherwise the work is apt tj) become puckered, or lose 
its original shape. • , , 

The .Cutting Chisel fiq^ly sharpened will prowe ‘most Suitable for 
piercing grounds in repousse, while the work is secured to<he pitch T)ox.* 
or, if it be a hollow vessel, filletf with pitclii •Finer work in g(tld or 
sliver must be fixed'on the pitch bowl (])iag. 23). 
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Hollow Piercings in repousse or chasing will require a backing of 
metal to provide strength apd finish. 

Other examples of piercing and chasing may be studied in the 
“ Swallow?’ Flight Pendant ” executed in silver, with fine.’y‘inteHaced wire 
and seed pearls (Diag. So); The “Girls’GuildrJ Badge” (Diag. 8i); Celtic 
Brooch (Dia^. 82); Gold Brooch, “The Wind” (Diag. 83); and Silver Belt 
Buckle (Diag. 84). ' , ■ ' , 

Stencilling on Metal (Diag. 85.) with the piercing saw and cutting 



chisel is largely anployed in the construction ^nd decoration of com¬ 
mercial signs, combined with glass and electric light. Many exclusive 
and unicj'ue effccts^ arf^ obtainable with the use of th'ese agents. 



Pewter, Copper, and. Brass Modelling, combined with perforated 
decoration, may be effectively .applied to interiors, lamp or candle 
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shades, apd other work of a similar nature. Diag- 86 illustrates 
this process as applied to a candle shade. All the piercings are 
puncl^ed through with the steel point or a Stippling Tool (Uiag. 87) 



Dia”. 85.—Steucilletl Si^n 



Diaj;. 86.—Pi^rcc^.Cantlfc; Shade. ^ 7 ' 


• g 

on an extrenjely thin gauge of metal. Thp’light shining from behind 
presents the design in silhouette. 

The Metal Modelling i^ execufed with the light metaj resting'on . 
a pad of thick felt, linoleum, or ceftk. 

A veiner similar jn shape to a burnisher (Diag. 88) will incise the 
outlines or modd any keen edges. 
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The small “wheel ” (Diag. 89) may also serve as an outliner. 

Parts in relief will be attained by the use of the wood or bone 
modellers. ‘ 






Diag. 90 



Designed by Mrs. Francis MeuNairy and 
execuied by ike Author, 



Diag. 93.—Button in Fretted 
9-carat Gold (Pale Antique 
Finish). 
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The background may be set with a repousse punch or slightly 
“ stippled’'•in parts. 

Pewter modelling can be admirably applied to stage jewellery, 
millinery, and dressmakers’ furnishings. 

The thin metal, being ,soft and easily wrought, is liatile* to suffer 
in craftsmanship, therefore due care and discretion must Jbe exercised 
in its use and application. * « / . • 

Exercise in Simple Saw Piercing.-.-Diag. 90 presents a Belt Buckle 



Diag. 94.—Silver Pwdant “Honesty” with Opal. 


with a plain’fretted decoration. The catch and side. fasten4:Vs are all 
cut from’one piece of metaf. • 

Use, if in silver, size 10 metal gtWge, and size 20 B.JV.G. if in copper 
or brass. 
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Jts success is mainly dependent upon accurate piercing, with neatly 
trimmed and bevelled edges. 

I'hc catch will be “ tapped ” over with the horn mallet when held with 
the pbers o^ wooden clamp (Diag. 91). « 

The concluding diagrams will convey seVeral varied suggestions in 
pierced decoration. • 



CHAPTETR X 


SOLDERING—HARD AND SOFT 


The proQess of soldering ^mbodles the uniting of separate*parts in metal 
3y the agency of a prepared fusible illoy, fombiiTed with a suitable fl&x. 
[ts practice is simple, but certain specific rules must be followed to 
msure success; cari;, cleanliness, and a correct concentration of the flame 
aeing the principal. , 

The process may be divided int« two classes, hard and •soldering. 
Soft SpMenng i^ the simpleV; it d|mands less heat, or preliminary 
preparation. The sojder iij use i^; mainly alloys of lead, tin, and bisniuth, 
ill fusing at a low^ temperature. This medium will not stand annealing, 
3r the enamel Ciln; therefore never 
perffTlt soft solder to come into contact 
with goH or silver, unless iif the execu¬ 
tion of an unavoidable repair. Its 
impurity would prove detrimental to 
the.precious metals. * 

The Copper Bit, Bolt, or Soldfer- 
ing Iron is the ^pecitl medium used 
in transferring the necessary heat to 
the parts intended for soldering (Diag. 

96). • ^ . 

For general work a copper bit of a 
fair size is • preferjible ; this ensures a 
well-sustained heat! In soldering light or delicate work, a jeweller’s 
bit will be necessary (Diag. 97). Heat the bit over a covered gus-ring, 
or insert it in'an open fire. • 

Tinning the Copper Bit.-*The copper bit when new is generally devpid 
of solder; therefore, before using, a«film of ,>in must be transmitted over 
its face. This process will also serve as a pracfichl introduction to soft 
soldering. 



Diag. 96.—The Right {-nd Wrong Angles, of 
applying the Copper Bit. 

^ • 
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Previous to the heating of the implement, sprinkle a small quantity 
of powdered resin and sal-ammoniac, to act as a flux, over a scrap of 
copper or brass. Having heated the copper bit to a uuifonm dull red 



1 )ia^. 97. —J'he jeweller's I'.ii. 


shade, quickly clean its tapering face with a rou^h file, and with a strip 
of soft solder resting on the metal scrap embed the nose of the copper 
bit. The solder will immediately fuse ; while in this condition rub the 
bit throughout* the solder and flux, which w^'l result in a clean even 
filrti becoming diffused over it« surface. 

Re-tinning will seldcm be required, admitting sufficient car^ is 
exercised when heating the bit. Over-heating always- proves detrimental 
to this implement. . 

The cdpper bit, with frequent use, ^may show signs^ of becoming 
>lunt; remedy this defect by fc^-^ging and filing it to a smart taper, 
afterjvards re-tinning as directed. • . 

The Flux.—Several mediums ave available as a f?ux*in soft spidering, 
the principal being “killed^spirits,” resin, tallow, sal-ammoniacj^and 
fluxite. * » * ‘ ^ 

For all general work, including brass aVid copper, the spirits will 
prove thoroughly reliable. Fluxite for certain t^pes of work is pre¬ 
ferable ; notably in soldering in cloqk movements, or similar mechanical 
parts, where " sputtering of the mediunt would prove injurious* to 
the w'ork. • ’ • * ^ , 

A Fluxite Paste may* be prepared from— . * 

« • 

“ Killed spirit ".i part 

Vaseline .... 2 „ . • • 

Sal-ammoniac.* ■ \ >< 

Methylated spirit. i „ « 

Prepare the “killed spirit" by pouring a quantity 9f spirits of salts, 
muriatic or hydrochloric a^id, into a bowl; afterwards add,to this liquid 
a quantitj^of cleen zinc cuttings. On immersion the ingredients will 
immediately, commence to “live” (i.e. to effervesce); now place the 
bowi in a suitable pqsjfion* where*the obnoxious fumes will escape 
freely. When the addition of zinc produces no fuvther ebullitions, the 
liquid maybe strained off and»tottled for future use. *The addition of 
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a small quantity of sal-ammoniac will vastly improve the soldering 
fluid. • 

While in u«e keep the soldering fluid in an open, shallow vessel. 
The stem of a dlay pipe jvill make an excellent “dripping r»d” in its 
application. * • 

The Soft Solder is more easily* utilised in the form of narrow rods, 
or circular “ blSbs,” which are 
made by inserting the nose of 
the hot bit into a rpd of 
solder, and allowing the fused 
medium a few inches of a 
drop, which will result in,the 
formation of beads in metal 
of .varying size (Diag. 98). 

These may be retained in a 
box for future use. In this 
condition they.may be readily 
applied to any pitt of Jiie 
work with the pliers •or 
tweezers, and are mdispem 
sahle in “ tacking ” loose parts 
in position before fnal^ 
soldering (Diag. 99). Prepare 
the solder by melting in an 
iron ladle, with the addition 
of’a-small quantity of resin. W^ien all ihe mediums are perfectly 
alloyed, skirei off Jhe surplus dross with wisp of bro.wn paper. Before 
pouring it out in long, rarrow strips. 

Suitable Soft Solders.—One part of leaG, 
ij parts^of tin. For finer work, i part of 
lead, 2 parts bf tin. . • 

Note.—I f for blow pipe work, add a small quantity of 
bismuth. * • 

• •• 

For Soldering* Pewter.—One part of lead,^ 

I part of tin,.2 parts to 2i parts of bismuth.* 

Bismuth will soften, and^antimon^ harden, ’osuis'"?®* °V!cking.”" 

the tin. 

In preparing the solder for pewter, fifst molt the lead in an ‘iron 
ladle, afterwards in-serting the tin, and finally the bismuth, with a 
sprinkling of powdered rpin. In soldfl-ing pewter, special, care, must 






Diag. 98.—FomiftlioB of Beads. 
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be exercised, owing to its low melting point; also apply the soldering 
bit with a delicate touch, and use a little tallow, or gallipoli oil, as a 
flux. 

Long rods of soft solder may be easily cast by pout ing, the* metal 
through a tapering cone of cardboard, and #allowing it to “ quench ” 
in a deep boHle. 

'Iron ladles can-be objtained with a small circular “ppur” specially 
adapted for the preparation of soj< solder (Diag. loo). , 

The Process.—After cleaning the metal, apply the “spirit” over all 
parts intended for soldering. Wipe the nose of 
the hot^ bit with a rough rag, or if very dirty, 
use a rough file, afterwards resting it on a 
^‘blob” of solder, which? will readily adhfere until 
placed'in position for use. 

Carefully observe Diag. 96 r and w, ilhas- 
trating the right and wrong angles for the appli¬ 
cation of the chopper bit, which, if held too high, 
loses the full concentration of heat.* , 

Apply ?ne medium as directed until the solder 
fuses, then^slowly moVe it al6ng;.the seam, fusing 
each H blob ” in rotation, until all is sound and complete., 

The gas blow-pipe* may*' be successfully used in soft soldeting, 
especially in “ sweating" the solder into largQ^ seams or joints. 

A cleaner soldering will be obtained if a sm^ll brush previously 
dipped in the solderirig fluid is wiped lightly over the fused solder. 

Avoid an excess of solder, which means unclean work, with additional 
and upnecessary cleaning, , 'After soldering, wash the work thoroughly 
with a brush and-hot w^ter to remove all traces of,the spirit.* 

Small seams may be neatly soft-soldered by inserting a narrow strip 
of tinfoil, with a dusting of resin along the joint. A light application 
of the flame w’ill sweat the solder cleanly and evenly into the desired 
parts. ’• ' ' 

Tinning thc'^interiors of cups, bowls, tea caddies, and spopns in the 
baser metals, must be resorted to, with the o^ect <?'f rendering them 
perfectly clean. They may also be gilt, or silver-plated.* 

The su-face intended for “ tinning " must be thoroughly scoured with 
emery, sand, or powdered bath-brick, before,,the application of^the tin. 
Over this prepared surface give a )vash of the “ killed spirit,” and a 
dusting of sal-am'moniac.' Several “ blobs ” of tin can now be placed 
on the metal, and fused with the gas blow-pipe. A fqw deft, circular 
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sweeps wi^h a ball of finely teased tow will effectively transmit the 
medium in a cjean silvery layer. Any irregular parts occurring may 
be reheated, aryd the process repeated. 

If tinning is only required on certain parts, protect olhejr surfaces 
with a paste of whitiog an 3 water. , 

Cteaning and Repairing the nsetal surface after soldering can Jbe 
easily attained'by the use of a shaveAiook and scraper (round and flat) 
(DiSgs. 68 and 70). . • 

The Shave Hook is essentially a tool of the plumbing craft, but in 
working soft solder it ^s indispensable. The rasp, old file, and graver 
may also be ufilised in repairing any excess, afterwards smoothing up 
with em<,'ry cloth. Cornej'S or intricate detail may be smoothed up with 
pumice stone (lump) and water-of-Ayr stoge. ’ • 

In soft-soldering copper work, any “white” seams may be coloured 
witTi sulphate of copper, moistened and applied to the required parts. 

Tin, or similar alloys, may be removed from the precious metals 
by scraping, afterwards applying a tew drops of nitric atfid to the 
affected pafts, and allowing it to act un(til all residue is removed. 

Avoid annealing the wo^k ; saft solder, if heated, tends to eat into the 
metal. When ufldoing soft soldered* parts, wash the seams with the 
“killed spirit,” alid suspencf over a Bunsejj burner, or apply the l?low- 
pipe name gently, when the seams*ivill open apart. . * 

Hard Soldering requires* the use of an alloy which will stand passing 
through the fire, or the enamel kiln. 

The blow-j)ipe is generally used in 
hand soldering, especially cn gold and 
silver. , • 

The baser metals, brass, copper, and 
steel, are usually brazed with spelter, 
over a forge or blast fire. 

The FluX^n use for hard soldering is 
borax, or a soldering iTuid with that 
medium as*its base. B^rax is the most 
perfect flux in fl^^protection from oxi¬ 
disation of a metal surface. For small 
work it may be used in lump form, and 
ground as required by robbing 'with 
water on a borax dish or slate (8iag. 
loi), until a thin, milky fluid is produced. Tfie'borax slate is simply 
made by scratchmg incised lines with a #teel point on a scrap of slate. 

E * 
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For work of large dimensions the borax will act more freelj- if brought 
to boiling point in a pan containing sufficient water to cover the medium, 
afterwards stirring the liquid until it sets in a snowy white mass. It 
may then be bottled, and used as required with a small quantity of,water. 

Clean the Metal at the parts intended for soldering by scraping 
or filing the’i; surface. Care mast be exercised in the joining of edges 
to file away any surplus rim, or ,iris of metal, which would intercept 
the solder when fused. Fit the edges closely, but with a slight “burr” 
on their surfaces, which will, when knit together, result in a clean and 
sound soldering. As a general rule boil out in the sulphuric pickle after 
each soldering, as perfect cleanliness.is necessary to success. Separate 



details, to ensure their position during soldering, must be secured with 
iron binding wire, size 20, loops being made at intervals to admit of 
the separate parts being tightened as required (Diag. ,102). Heavier 
work, comprising solid wyes, wilf require the use of iron clamps to 
mainlain th^ir position during the process (Diag. 103). Always remove 
all binding wire or cl'amps from the work before pickling, to avoid 
discoloration. A cleaner surface of metal will be obtained if, after 
soldering, the work is allowed to cool before boiling off in the pickle. 
5 jevcr permit work'with hard-sold, red joints to remain an indefinite time 
ir the sulphuric pickle, as the action on the solder would be detrimental. 

The Sold'ef must be prepared in different ^grades—hard, and easy 
flowing—to suit different types of work; otherwise ‘if a soft alloy were 
used for enamel work, the seams would be liable to give way in the 
kiln, 'n^ht details in jewellery demand an easy flowing solder. With 
the abeve object in view all filing's or “lemel” may be retained for 
converting into solder. Pr,.ctical i^ork may be commenced by fusing 
down small quantities of silver cuttings, combined with fine brass and 
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a littTe powdered borax in proportions of li to 5 parts silver cuttings, 
and I par* fine brass. 

The correct quality of brass may be obtained by purchasing scraps 
of fine brass Betting. In melting, add the brass after the fusing of the 
silver, and immediately bgfore pouring. This precautionVifl minimise 
thf risk of oxidisation of the zinc, which would injure thejmelting point 
of the solder. • . • 

.Larger quantities must be fused in the crucible, with the gas blow¬ 
pipe, small forge, or bld’st fire. When melted, stir and skim off any 
dross with a hot spatula made from iron wire (Diag. 104). Pour the 



Diag. 105.—Ingot. Diag. 106.—Sk*elat. 

* m » 


alloy when in a “live” or Jioiling condition into a»hot, well-oiled iitgot 
(Diag. 105), or skelat (Diag. 106). 

These forms of the alloy may be forged t+iifi with the hammer or 
drawn out with the draw-plate and tongs (Diag. 173), 








5 -’ EDCCATIONAL METALCRAFT . 

Never pour molten metal over a cold surface, as it will . inevitably 
“ sputter." 

Work requiring repeated solderings must have the c@mp}eted parts 
well prot¥‘Ctbd with loam (moulding sand o,r rouge and water in the 
consistency vf mud) to prevent ^hem “giving" when again heated up._ 

' Suitable Solders — 

oz. dwts. 

Fine Silver.. 2 lo 

Fine Brass .o to 


For Enamelling 


Fine Silver . 
Alloy Copper 
Ciold, 9 et. . 


Oz. 


,■> e. 

07 . dwis. 
I o 
O 5 
O 3 



107. A(la)dalioii,oi iKc Asbcslns. 


For Iransjiarenl enamel use 9-ct. gold solder. 

Spelter is a granulated form of copper 
and zinc, in proportion of 4 parts of copper, 
3 parts of zinc. 

The Charcoal ^lock (concentrated) will 
prove the best base as a heat conductor in 
the ^oldering of small objects. Cavities 
and trenched moulds of \;arious shapes nray be incised on its surface, 
and metal I'-astiiigs obtained fiom them. Sheet asbestos is a convenient 
sbpport when small detaifs'require propping at a 
certain-angle (I)iag. 107). For larger work the re¬ 
volving soldering table with fireclay slabs is neces¬ 
sary (l)iag. 1C'!). Broken enamel muffles'of crucibles 
provide good material for its surface. Rings, brace¬ 
lets, or similar objects cap be readily*-secured on 
the mop or iron soldering wig fDia'g. 109). A lump 
of pumice IS also a useful base on which to solder. 

The Gas Blow-pipe (Diag. 25), with adjustable 
tap, and foot-Wower tb regulate the size of flame 
and ex^ient oCblast, is an indispensable agent in 
the process of soldering. In practice, observe the 
rule never to use the mouth Mow-pipe where the gas 'blow-pipe can do 



Tilt* Stiltlennjj 
arlli 'It r.iblc 
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' • ' * . . . 
the work. In purchasing a blow-pipe, choose one oi fair size; C. 40 

(Fletcher l^ussel), with suitable bellows, can be adapted to all types of 
work, and is worthy of recommendation. 

Fot work Ivith the mouth blow-pipe, the revolving ^ench burner 
(Diag. no), fitted to^the table, will be most suitable, or, as a substitute, 
the ordinary branch gas-bracket mjnus tfie burner may be tfmployed. 



Dm);. 109.—The Soldering Wig 
(methiKl of adapting). 

In using the mouth*blow-pipe, practist^ holding it between the teeth, 
which will permit a free use of the hands. Two sizes are preferable for 
large anfFsmgll work : purchase one ^^th a pin point ©utlet for gold work. 

A blow-pipe with a \^lcanite mouth-piece is preferable for the sake 
of cleanliness, ’^'he oil or spirit lamp (Diag. ni) is ca^fable of^good 
work, but both •are'MnsSitable for heavy work. 

The spirit lamp (methylated spirit) is cleaner, and for light jawelle^ 
will give satisfaction; however, when gas is obtainable, jiewer supplant it. 

The charcoal fire or foige was jnainly in use ii> the earlier days, but 
speltering is still executed over a fofge, or j^last fire. The solder should 
be applied in the form of paillons (that is, sRiartl panels or snippets) 
for small work (Diag. ii.’^ Hnwpver if the object is of large dimensions 
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a long tape-ring linger of soUler is the most serviceable (li)iag. ii 3 l- 
Avoicreurls of solder (l)iag! i 14) which are inevitably singed during the 
process ?nd their fusibility impaired. , * • 



Dl.lt; III - ■I'-M ..I 



llii^ 112.—l'.-.illore|if ,S..l<li-r. Diag. 11,; yTai.oi mu Kinycr n>l* Solder. 


In soldering fine detail, filigree, or cloisonne wire, melf the borax 
to a glaze in a porcelaifi dish or saucer (not on 
aietal). 

Afterwards grind the borax g^ass resulting 
from the process fo a fine powder .with the 
pestle and.mortar. 

Iibu. 114 Curls odsoiaer' < Nqw rcduce the solder intended for use 




to a fine powder with a flip. Mix the two 

A '>»M\l,r ^ I1.1 t'\mr;rtr*r f»\rpnt \7 alonp" the lOlUtS. 


11 
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Apply *1116 heat where convenient from the under side of the work, 
which will minimise the risk of displacing small details. 

The Process of soldering will be greatly simplified if due study is 
directed to the exact point of contact in the flame, whiclf is* necessary 
to obtain the greatest degree of heat. »iag. 115 pre.sents three sections 
of flame, conyjosed of varying Shades 
and degrees of heat. The inner section 
A is composed of unbutlit ga.s and air 
emerging together frcnn the no/zle of 
the blow-pipe. , In the centre, sectaon ii, ^ 
active combustion has set in, •while in Hmg. 115 Tiie .section!, of the Blow-pipe 
the remaining section c ,•combustion is , I’lui.e, c, 11, and c. ^ 

in progress to a limited extent only (the • 

cowling process has set in here, producing a sjnaller burning area). 
The tip of the cAtre section it is, therefore, where the greatest heat 
exists. * 

In the.firfg application of the*tlamc carefully avoid a sudden blast, 
which would be liable to disturb th# solder with the boiling of the 
moistened borax., • • • 

Aim at unifevrm ‘soft wi^ves of flame, and mainly over the heavier 
part p{ the work : when all is gradually heated yp, then concentrate the 
correct tlame with ai\ eqyally strong blast to the solder, which will 
fuse, and result in a clean and sound joining. In soldering small work, 
ap|)lv the borax sparingly and in a thin liquid, (jthemwise it will boil 
up, and displace the separate deWtils- In constructional work with 
numerous solderings, build* up ami solder *he heaviest parts ftrst, also 
protect each completed scam with loam.* hor extremgly fitie details an 
easy flowing solder may be introduced. 

Brazing with spelter will be more sucf*essful if executed over a coke 
fire, or c^eaf forge. • 

1 he solcfer and bonux may be^ prepared halt and half with the 
minimum of water, and laid along the seam in a narrow ridge; 
also bind scpacat^parts with iron binding wire, size 20, B. W.G., fcefore 
soldering Heat* the work gradually from underneath until^ almost 
white heat, at the same time throwing an occasional “pinch of dry 
powdered borax along the Joint, which will greatly^ acaeleratw^he fusing 
of the spelter. . 

The spelter is mainly used in joining Bras^, german silver, copper, 
and iron, also in working with the “lap," or interlocking joint (see 
Chapter XIII.). * 
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Repairing: includes the filing awaj', and smoothing of all sur|)lus 
solder. 

Files, rough and smooth, together with a scraper, will be required 
in this process. Parts of a decoration defaced with tine* solder ( an be 
retouched with the chaser’s punch and graver, ».fterwprds being smoothed 
with pumice and waier-of-Ayr stone. If tin or a similar alloy get 
"t'aught” on gold or silver, it may Be removed by scraping clean, and 
applying a drop of nitric acid. If ,a large part is covered with tin, scrape 
it as clean as possible, and apply hydrofluoric acid and fluor-spar, com¬ 
bined with hot water, allowing this liquid to remain on the discoloured 
parts until the tin is fully remoyed. ' , 

Never attempt hard soldering where tin exists without first removing 
it perfectly from the metal surface. • ' 

On the precious metals its eft'ect is most deleterious, and especially 
if annealing be attempted. 



CHAIT 1 >R XI 

s'iMPLE SHKET MEIAI, \V()KKIN(. 

Flat Sheet Metal Work has b^en chosen as the introdwclorv process 
in that branch of the craft, chiefly owing to its plain constructional wprk 
and all-round utility. The basis of the* work embraces the principal 
mAhods in vogue^mong the past and present craftsmen, irrespective of 
whether the medium used is of the precious or the baser metals. 

Ash Tray or Pickle Pan (Exerfise 1 .).—The execution of ^he above 
exercise,^ whife affording a useful lesson, will also provide an article of 
utility without entailing imy un^ecesOTry finish. 

It may be made, in ^either brass or cppper, and 
in size about 4 or 5 inches square with its 
border ■} of an inch deep. Size 2^ will pi>)vide« 
sufficient strength. Cm tha square of metal with 
the shears, and trim jits edge with a file; after- 
wards set the steel dividers to the breadth of 
th§ b9rder, and run them dpwn thetdges of the 
square (Diag. 116), which w\Jl resuk in an ifiper 
parallel line being drawn. This line (Diag. 116), 
will form the base of'the tray when corryilete. 

Commence drawing up the sides of the tray by 
resting Vhaljne a (Diag. 117) on the edge of the 
beck iron, or similar righff-angled form, and apply 
fairly heatjy blovvs with a wood or horn mallet 
along the narrow wtrip’of metal which will form 
the sides (Diag.* 117). The beginner will,ex- , 

perience the greatest difficulty with the excess 
metal collecting at each corner. Jhis obstacle . ’ ^ 

will be considerably lessened by gatting off with the shears the sharp 
projecting corners, and rounding them witfi th« file tiir a soft, agreeable 
curve is attained. Continue “tapping" up the sides, until a smart sloping 
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rim is formed (Diag. 118 a): afterwards model the projecting ears of the 
tray over the round tapering arm of the beck-iron (Diag. 119). During the 

progress of the wprk anneal¬ 
ing must be resorted to at 
regular intervals, which v^ill 
retain the metal in a ductile 
condition. In'bending sljeet 
metal to right angles, always 
score,the inner line with a 
sharp incision. This will be 
accomplished with a scoring 
tool, or sharpened end of a 
file; this incision will assist 
greatly in bending the metal. 
Templates, or Cards of thick paper, will simplify the work, and prove 
reliable guides in spacing oft flat constructional work previous to the 

Cutting of the metal.. Diags. 120A, 
120B, i2op, will Convey the'ir special 
advantage in the planning of boxes, 
while piag. 121 represents the card 
required for a candlesconce npzzle. 

The^Finifh of the Metal Edges.— 
Metal edges, after cutting with the 



Dia}'. 117.- Side of the Tray. 



Dia^. 118.—The Curvetl ^Torner^. A, Sloping Kini. 


piercing saw or shears, must be nicely smoothed 'off to a smart bevel, 
half-round, o-r fully rounded edge, otherwise they will loce in outline, 

ifnd suffer in effect. 

Dia^. igZA represents the 
raw uatrimmed edge of metal, 
as compared with the smartly 
finished effect of j \, b, c, d, 
andE (Diag. 123). 

The above results are ob¬ 
tained enffrely with the use 
of a file. ' However, their 
breadth and effect can be 
strengthened if the steel 
hammer is previously utilised 
< . , , ‘ ’ in their formation. 

In filing metal edges, wooden clamps may be used for securing the 
work, which will prevent the bruising of the metal (Diag'. 91). 



Diag. 119.—Modelling the Corners. 
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Lapped •Edges are productive of many pleasing, decorative effects, 



Diag. 120A. —Comtrnctional Spacing. 


combined with ^ sound constructional work. Diag. 124 will convey 
several typical examples of the varied* possibilities arising from the 
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\ercise of this process. The pattern and design are entirefy the 



Ditg. I20B. —Const! uctional Seeing. 


outcome of toofts and material. In “tapping” over the above edges, 
use the wooden mallet, with the metal resting solidly pn the beck iron 



simple sheet metal working 


G\ 


or brnch jinvil (Diag. 125 a, u, and i ). 'Phis marginal decoration, alter 
hammering, may be “ tacked " with a paillon, of solder or secured with 
a rivet^(Diag. \K>). 



I M.i^ 120' C'H'Niriiciion.i} 


The Wiring of an edge*in sheet metal i.s one o*f the most important 
processes of the craft. In the gold^ind siK^'r sjjii^hing branches “ mpek 
or tubular wires are seldom introduced, unless in the l\)rm of cheap 
spun-work proctuced on the lathe. 
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, • 

Solid wiring is alrfiost exclusively applied to the precious ’metals 
where solidity and purity are essential. . 



1^23 A,' B, c, D, and e. 


Diag. 124. 


These wires are chiefly the product of the steel draw-plate, swage- 
plate, draw-bench, and d.^aW-tongs (Oiag. 172). They may be wrought 
in all manner of shapes (see Chapter XV.) 
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The Process of Mock Wiring is mainly in vogue with the tin and 
copper-smith; however, in ^11 metal working it is a necessary branch oi 
the craft. Previous to wiring an edge of metal, anneal jt thoroughly; 
afterwards <kcide upon the breadth of wire required. •Then* procure a 
length of solid wire as a mandpl, slightly fir fr thaiT the diameter ol the 



Pj.it; Izb. —.\iU|il.ilu>n of tl*' Knot in I .ip^icd Itccor.uion. 


tube. Mark' Off with the steel dividers a breadth of three times the 
diameter of the mandril; now draw the above'breSdth all round thc 
edge of metal intended foe wiring, and commence drawing over this 
margin ovv the b^ck-iron or hatchet stake (Diag. 127), with a flat wooden 
or horn mallet. When half-curved, insert <the mandril, and continue 
drawing over th? sheet meta^ until the wire is well formed and complete 

(Diag. 128). ' ' . ■ • . » k 

If special strength is required, the solid wire may remain in the tube. 
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In withdrawing, bend the end of the mandril to a right-angle, which will 
afford a reliable grip when pulling it out. If extremely tight, a slight 
heat, with an application of oil or tallow, will release it (Diag. 129). 

The best wire for the above process is ordinary tinman’s wire 
procurable in lengths of varying thickness a.id mo 4 erate in price. Let 
each student aim at the mastery of this process, as it will prove of great 
service in making small tubes for joints, hat-pin sockets, brooch mounts, 
or similar hollow wires, when the use of a draw-plate cannot be obtained. 

In Metal Working generally, avoid deeply scratched “ guide ” lines, 
sinking of centre marks, or other blemishes with steel dividers, etc.; 
these unnecessary defects provide vvorry and loss of time in the 
finishing process. In trueing the edges of a circle with the file, keep 
the metal slowly revolving to the vight, and the file action towards the 
left; this application will produce a perfect round. 



CHAPTER XII 

. THE IHVEJ', ns ftsE ANI; A HA PTATION 

• 

Constructional and Decomtive Value.*-The rivet in practical craftvvorlji is 
seldom applied, or its true decorative valuta fully ap])reciated. Its use in 
ina«y ways is superior to that of solder, while for cleanliness and sound 
constructional wort it is unapproached. As an educational exercise let 
the student provide himself with several do'ken rivets of various shapes, 
and attemp^t aaranging them int ) stmple groupings, based on tfie square, 
triangle.‘circle, or *oval. Jf pressed uVough stiff paper their position 
will be retained, and nates (fr sketches mdy be taken. Hiag. 130 
illustrates severaj pl^cings, constructional and decorative. , 

Riyets can be obtained in copper, brass, ^ind ir^tn, also in the precious 
metals. The different %hapes and sizes present further scope for altera¬ 
tion with the file, hammer, and punch. Washers (thin soles of metal 
which increase the grip of the rivet) may also •be, introduced with 
additional decorative effects (Diag.»i3i). The above results are the 
outborhe, singly and jointly, of the piercing s^y, the file, and the rgnousse 
punch. . .... * * * , . * 

The Process of riveting is simple, and the tools required few in 
number. The riveting hammer (Diag. 132) has a round and oblong face, 
slightly fplMn sections a and h, which, when applied, stretches the rivt^ 
head, and Joclrs the sepasate details together (DiagTi35»). The riveting 
stake is similar in form to the draw-plate, and has cup-shap^c^ depressions 
of varying size, on its ^surface, which save the round rivet head 'from 
bruises during the application of the hammer. ^ 

In fixing separate pieces of metal by riveting, first pierce ^ suitable 
hole with the drill, or punclj them through with a gvefing piJnch, while 
the metal rests solidly on a steel "^riveting plate, or on the surface of 
a lead block (Diag. 134^ The above puncfi mjy.easil^ be made bythe 
student, the point requiring most attention being its cutting edge, which 
must have a keen bite. 
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Before applying the hammer blow, make sure fhe position of the punch 
is exactly above the cavity in the riveting stake. One blow from a fairly 



• V 

heavy hammer will piercS a clean hole to the sfze and shape of the 
riveting punch, and with greater s| 9 eed tha# a drill. . 

Any “ puckering ” of the metal may be rcmoVecl by a few blows on the 
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obverse side from the mallet, with the metal resting on a stake or bench 
anvil. ' 

After piercing the rivet holes, place the separate parts in position, 
and insert a rivet; if the hole is rather small, ease it flightfy with the 

“ pcamer.' (Diag. 73). If, after 
insertion, the rivet is too long, 
cut it with the cutting pliers 
or nippers (Diag. 135) to ,i|. of 
an inch projection, which will 
provide sufficient margin for 
"locking” the rivet with a 
few blows from the hammer. 

Washers in corribination 
with the rivet are unneces¬ 
sary in small work, unle 3 s a 
special construction or deco¬ 
rative treatment is desired. 

If accidentafly ? rivet hole 
is pierced too large, it may be elosed slightly by stretching with the 
hammer, while resting the metal solidly on th(; bench anvil. 

Xhe Rivet and how to make it.-^As rivets may be obtained in various 
shapes and, sizes, it, is qciite practical to purchase those agents. 

Edpcationally, however, their 
productio^n has a certain value 
to each student. 

The rivet is 'produced by 
roynding up an end of \vire 
with the,file,, dipping it in the 
borax paste, and concentrating 
the blow-pipe flame towards its 
surface until the n^etjl shows 
signs : of fusing; immediately 
increase the flame, and raise 
the ■vtire to a perpendicular position, until a soft bu^et head is formed 
(Diag. ,136). , 

The rivet yiay now be cut to size, and the head trued up, if required, 
with the Ving or perloir punch, while renting in the riveting stake 
(Diag. 137).. Rivet-making will beunnecessary in the baser metals, 
owKig to the ifnlimitefj chbice provided, but in the precious metals 
sizes and shapes are not easily obtained. 
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• 

Their use in the construction of a Box.—Many dainty boxes of varied 
shape an(f size, yet simple in construction^ may be produced by the 
direct applica^on of the rivet independent of solder. Diag. 138 is a 
typical exainple ef their exclusive use in the binding of a bojc. 

The sheet metah is fifst set out in^ plan, and cut direct with the 
shears. It is then drawn down tc^ right angles with the wOoden mallet 
over the face of the beck iron, or similar square stake. The riveted 
corhers supplant the use,of solder; while the joint can be made from 
a wire and suitable tube, produced by wiring a strip of metal, as fully 



Dmg. 137.—Rounding up ihc IIcii 3 with ;i Porloir. 



explained* i« .Chapter XI. (Diag. 12^, and finally secured to the hoi 
by the agency of small ri\^ts. ** 

For boxss not exceeding 10 inches, in the baser metals irsc sizes or 
22, Birmingham Wire *Gauge. In gold or silver use sizes 8 or 9, 
Birmingham Metal Gauge. • • 

Stamp Box (Practical Exercise) (Diag. 139).—Silver, brcfss,j3r copper 
may be used in the execution of this. work. 

Approximate size 2 inches by inch„by } inch i/i dhpth (inside 
measurement). If in silver use size 8, metal gdtige, and if in the baser 
metals size 22, Birmingham Wire Gau^e. For the combined corner 
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and foot employ a slightly heavier size (9 in silver and 20 in brass 
or copper) 





B J 

npH.i 





Commfcnce wbrk,by accurately setting oivt the various details on the 
sheet metal/ , 

'If in silver, "first cut a paper card, a and a, which will provide a 
reliable guide for the quantity of metal. 
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• 

The straight shears will cut the main lines; i 5 se the piercing saw for 
the more ifitricate details. 

After cutting the straps which form the ‘corners c, give the centre 
line oil tho ob*v%rse side of the metal 
a fairly deep incision with the large 
straight tracer. 

Rest the metal during the aBove 
prcrcess on the lead block, or secure, 
it on the chaser’s pitch-bowl. The 
groove resulting fron» the outlining 
must now be “.opened” slightly %vith 
the sharp edge of a half-round file, 
which -will relieve the “"tension,” and 
allow play for the metal when drawn 
ovBr to fit the corner. Anneal the 
corners before tapping them over as 
illustrated at n, Diag. 139. 


Small^ «ofP metal clamps may be 
inserted in the vice to save the metal* 
from bruising. After the dbrrecf shape 
is attained, finish the edges to a smart 
beveh with a smooth file; afterwards 
mark off the position af thf rivets* and 
drill the top and bottqm holes. 

The projecting decoration of squares 
on^the box m^y now be “ tapped ” o’<er 
on a stake, and finally closed down with 
a light blotv fro«i a,steel planishing' 
hammer. • 

With the edges'complete, place on 
one cori»er,^nd accurately mark off the 
position of the top and battom holes? 

Drill ope hole and rivet the corner 
into position. Onje se<?ure, the remain¬ 
ing holes can be easily drilled and the 
rivets inserted.* ^ 

The bottom of the box,(if in the baser metalsj^may be s*ft-soldered 
in, or secured with the bottom ri^et. A curved section of thin metal, 
E, hammered hard, may be sprung in to'facilitate tht removal of the 
stamps. 



Detail of Diag. 139 l). 
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The joint f may be* made by wiring, but for small shuttings of this 
type finely drawn tubular wire, or chenier, will make a smarter finish 
(see Chapter XV.). 

In making the joint, fit it perfectly between the ov»r-lapping 'square 
decoration (l)iag. 139 g), and either rivet or'solder it to the body and 
lid of the box. The pinning of the joint may be left till the final 
finishing of the work. . 



CHAPTER XI 11 


SrAMS »iND JOINTS 

In all constructional work in shget metal seams and joints are 
necessary, unless when the object is spun dn the lathe or beaten from fhe 
flat» circular sheet. They are of various kinds to meet the requirements 
of the work, and tnay be hard or soft-soldered, riveted, welded, or 
bound by over-lapping. 

The geqeraJ methods are cmbrsfeed in the following list:— *“ 

• » • 

The Butt ot* Parayel Joibt. 

The l.^p or Interlocking Joint. 

The Counter-sunk joint. 

The Riveted Joint. . 

The GrobveAand Double Grooved Joints. 

The Paaed-down or Wrought-down Joint. 

The Scarf or Wedge Joint. 

Their AppLiCAiyoN. 

The Butt or i-arauei Joint (Diag. 140) is used generally in silver- 
smithing and jewellery work. If soundly applied, it will be found a 
reliable hai^;Soldered seam, and capable of consideijable strain. A tubs 
of metal bound with this* joint may^e wrought on* th» stake with the 
mallet or s^eel hammer without danger of giving way. , . 

When the sean^is sc>ft-soldered it is naturally less robust, and mfty be 
used only with the baser metals at parts w^jere no special strength is 
demanded. • . , 

To realise successful rqpults with this joint, ayn at carrfully fitted 
seams slightly “burred” with the e^ge of a half-round file (Diag. 141). 

This special preparation will ensure *a sounder cohesion of‘the 
separate parts wjth the solder. 
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• * 

The Lap or Interlo<fxing Joint (Diag. 142) is chiefly used in the brazing 
of copper, brass, German silver, and kindred alloys. • 

T he seam is prepared by filing the adjacent metal to a knife edge. 



Oi.ig. 140. The Bull Juinl. MB—The “ Hiiired ” Edge. *Diag. 142 —The I.a|) Juiiil. 


One edge is now carefully divided into-equal parts^ and‘slit* into J-inch 
sections with the shears at right*«ngles to the metal (Diag. 143). 

1 he laps are now locked above and belo\l^ alternately until the seam 
is complete (Diag. 144). * 



If the joint appear oped, rest it solidly on a tapering, round stake and 
close it S4iith* a few light blows from the mallet previous to soldering. 
The joint, carefull;^ fitted, must rfow be ‘secured with iron binding 
wire, well charged with the borax, and soldered as already described in 
Chapter X. * 
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After bailing out, remove all surplus solder with the file. Any undue 
unevenness maj' be smoothed off with a light application oi the small 
steel planishing hammer, with the seam resting solidly on the stake. 

The aboVe se 3 m will j)rove the most reliable for all enam^.'l work. 

The Counter-sunS. Joint will maintain a level surface of metal after 
sol'lering, combined with an increa,sed strength. 

One edge is bent to a right-angled step ©f a depth equal to the 
thickness of the metal ; ihe other edge, resting on this step, gives a 

level surface when soldered (Diag. 145). 

« 



145. T!k ( tnntfi-Mtnk Joint., 


•I his form of joint is generally applied to soft-soldered work only. 

The Riveted Jtfint consists in lapping one surface of metal above 
another, and uniting the separate parts by tire insertion of rivets, as fully 
described yi Qiajiter Xll. tUiag. i^b). ' 





I>iaj4 146—Riveted joint. 

The Grooved Joint fmplfcs the dr.awing of one metal edge over and 
under the other, as illustrated in Diag. 147. 



I)j.i;4. 147 —(iiooved'joint. 


The edges, previous to soldering, are closely hammered together 
with the,mallet. A small piece of soft solder is then “sweated" into 
the seam fo'Vgreater secujty. 



l>ia^ 148.—I'toulili -'^'roovc’d Joint 


The Double-grooved Joint (Diag. 148) is simjily the compound treat¬ 
ment of a grooved joint. If properly ex'ecuWsd, the'solder may* be 
dispensed with, .as the joint should be already water-tight. 
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< 

The Paned or Wrought-down 'Joint is extremely serviceable in 
securing the Hat bottom of a flower pot, box, or similar object (Diag. 149). 
In its application, soldering may be dispensed with. , 



The Scarf or Wedge Joint reseijibles the butt joint. Only its edges 
are sloped at a tangent instead of bejng cut ‘at right angles. It is mainly 
use(> when fche metal is of a heavy gauge. , • 



4 I>iag. 150.—The ^carf, or Wedge Joint. 



•CHAPTER‘XIV 

RAISING SJIEET MKTAE 

The process of working sheet mhtal into hollow vessels of* varied shape 
and size demands complete mastery In th,e use of the wooden domi/ig 
mallet, and V-shaped horn tip (Diags. 28 
and 151). , 

Wonderful and exclusive shapes are 
possible in metal with this proce»ib when 
in the hae<fs of a co*npeteni craftsman. , 

With care, regular annealing,^nd skilful 
manipulation of the njallet and hamme?;, the 
metal can be modelled and stretched from 
size 2&, B.W.G., at the base of the vessel,* 
to size 18 at the rim, While* similar results 
are obtainable with th» precious metals. 

Communiop plate, bowls, and cups are 
conuuonly treated in this fasliion to provide , 
weight and strength at the rim, ^Iso to 
obviate the application of a mounted wire. 

Diag. 152 will convey varying forms evolved 
from the circle exclusively. The possi- i'-k-- si-A,.pi.catio„„f,heHor„ 

bilities oTfarad by this process formwork » ' 

in enamel are invaluable^ owing to the entire absenc? ot a seam or 
solder. • • * 

The Tools required for this work are the doming maMet (Diaf 28), 
the V-shaped wooden mallet, or the horn tip (Diags. 151 and 153).. 

A solid leather sand-pad, or a tree-block about 2 feet in height with 
hollows of varied shape and depth cut on its surface, wiTl prove a 
valuable accessory (Diag. 154). • ^ . • 

Cow’s tongue stakes are the best surfaces for raising hollow sha'pes 
(Diags. 155 A andn). On these tools small hollows, large bowls, or cups 




So EDUCATIONAL METALCRAFT 

I ' 

maybe wrought with equal facility, while they may he utilised iit vainms 
avn'.s- for different shapes, if secured in the vice at varying angles. 



Diag. 152.—Forms wrought fiom Hat Sheet Metal 


A flat, ciicular bottom stake will prove a useful tool in levelling the 
sole of a hollow vessel, or, as a substitute, a flattened poker-head may be 
used (Diag. 156). 




, \ . RAISING SHEET METAfL 8i 

• 

A horse,(Diag. 157) with severd) small heads, a, h, c, and n, will be 
found of great service, especially in the final planishing of the work 
with the steel hammer. Several 
hammers (steel) ^f the shapes 
suggested in Diags. 59 and 158, 
will be necessary to complete the , 
stock of raising tools. 

■I*he Metal Gauge. In ^raw¬ 
ing up small objects use size 22, 

H.W.G., brass or copper,' and for 
similar work in‘gold or silver, * 
sizes 7 or.S, metal gauge. 

Larger vessels will demand 
greater strength, therefore use 
size 20, B,W.G., ig the baser 
metal, and sizes 9 or 10 metal 
gauge for the precious metals. 15.J “Orawin^ UJ) wuh Ihc v-sha{?ed mallo. 

The uoifbrm thiijkness of the , 

metal is entirely in accordaniag with* its treatment while under the 
hammer of the craftsnian. I his ability c^m only ije attained after long and 



patient practice. 'In cutting the 
metal fhr the raising of a bowl,cup, 
or similar form, the appro.Niwiate 
size may be realised keeping 
thecircleof metal a shade less than 
the gorabined diameter and depth 
of the vessel. If a thick metal is 
used (as in tlTe beating.of a bowl 
from a medal), naturally h smaller 
surface will be reqitired than if 
wrought (1n»3.thin medium. Use 
a steel hammer for this putpose. 

The Process.—Cut the desired 
circle with care »nd Sccuracy, 
improving any irregularities of 
line with the file before commenc¬ 
ing the working of the metal 

From the centre of the circle 



draw lightly with the steel dividers two or thTee (joncentric lines, allowing 


the inner circle a,diameter of z-i to ,5 inches (Diag. 159). 



«2 edOcational metalckaft. 


With the metal disc resting loosely on the sand-pad (Diag., i6o), or the 
tree block (Diag. 49), deliver uniform heavy blows with the wooden 



I'll- 1^5 Viipivmu lln ( Tuiiouc St.iki. , lli.iy 156 Uotloill Sl.ikc 

doitiMig mallet (,is illustrated), commencing at the inner circle and 
working in circles outwards till within 1 inch of the cuter edge The 
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disc will now have assumed a form .similar to Diag. 161, irregular at the 
edges, with'signs of buckling, also tight and springy. 

Annealing must now be resorted to, afterwards quenching the metal 
in the sulpburfc j;)ickle if silver or copper, but allowing gold, brass, or 
similar mediums to cqol slowly. • 

Any parts of the edge, if puckered, may be brought to a level by 
resting it flatly on the bench artd tapping them out with the flat 



end of the woodeij mallet (Diag. 162). Continue the abovf proces&aintil 
a uniform saucer-shape is evolved. 

Never beat dawn the inner circle ; this precaution will ensure sufficient 
strength to carry the foot, qr shaft, if it be intended for*a cup^dr similar 
object. The work, after annealing *^nd attaining the shape m Diag. 163, 
will be wrought on the cow’s tongue stak* wijh the V-shaped woqden 
mallet, or horn^tip. The circles as guiding lines will now be drawn 
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on the oit/.sMi' of the'work, and the concentric hammering continued, 
with annealing at regular intervals, until the desired shape’ is attained. 



sil,-i'ronii)iing H.imuRr ; j', Kai'.ing Hainmn ; c, Cullot Ilanimer. 

< « 

As .the ves-sel ddivelops jn shape the calipers (Diag. 164) must be intro¬ 
duced to ensure uniform lines, and a truly hammered vessel. Excellent 
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])ra< ticf will be afforded if the studen/ works to a fixed shape and size, 
the necessary accuracy imposed by this method proving valuable 
training. 

Tenij'lates in cardboard or zinc maj- be introducefl 'in testing the 
accuracy of fne various shapes attem])ted (Oiag. 1651 

The mouth of a hollow ve.ssci may be brought to a perfect level if, after 
drawing the marginal line with thc-cali'pers, and cutting the surplus metal 
with the bent shears, it is ground with a rotating action on a flat sandstone. 



Exclusive Shapes or decorated forms, with large bold circles, ovals, or 
lluted sections (Diag. 166), may be easily wrought from the inside of the 
v'esscl. The object, i 5 large, may bo secured or^, a bed of warm pitch ; or 
I'.xcellent results are jiossible on a thick surface of modelling clay. In 
this uroccss 'v<ork mainly with wooden or horiy tools, and anneal the 
vork at regular intervals 

Clood results and unicple shapes are more easily attained by the 
ma'iipulatiqn df tools and material only. 

P'anishing. -Diag.'id; constitutes the finar'surfacc finish of the metal 
with^ he steej ha«mnKT, after ('he required form has been fully realised 
with \;ood or horn impicrfients. 
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]ts application will result in a cltlightful hammered texture, combined 
with additional hardening and strengthening of the otherwise soft metal. 

In planishipg, have the metal and tools perfectly free from grit, also 
rest the won-k on»the most suitable slake to ensure solidity. 

The application cf the hammer will require a stiffening of the arm 
.It the wrist, and a perfectly level blow, otilcrwise objectionable blemishes 
Irom the edge of the hammer will result. , 

*^ro the young studenj this process is occasionally disheartening ; 
however, if first attempts are applied on a small piece of scrap copper, 
this apparent difficulty will be much simplified 



Concise Rules, kxetule the raising process entirely with the wood or 
horn tools, and resel've the steel hammer for the final planishing, unless 
m elabofaie shapes, or tine mouldings, when the Jieavier tool may bp 
necessary. • * * » 

In sinking a hollow vessel avoid overdoing the prot^ejs, the metal 
IS more apt to be.wealAmcd by blocking down than with.drawing'hp on 
a stake. 

• • 

Diag. i6.s will jirovide several shapes on simple Ijnes specially 
adapted for the young student. , • 

Lathe Work, although mainly *pplied to the spinning, of light and 
cheap commercial ware, is a process worthy of Jthe craftsman’s attention. 
By its agency (jircular vessels may be turned or trued up on a wooden 
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« 

block secured to the fate plate, or var ious wires and mouldings may be 
executed. 

Circular castings of feet, terminals, buttons, shafts lor keys, or similar 
work can be readily cleaned by its application. 4 • 

Knurls of various designs may also be applied t« the metal while the 



Diag. 168.—Simple Forms from the flat. 


object revolves or. the lathe, while tor drilling or buffing.it is a useful 
agency., , 

Bruises qr other Defects occurring on a vessel, where its form will not 
admit applicatio'n front the interior, may have tlte bruise removed by 
soft-soldering a loop-shaped strap of metal immediately over the blemish. 
The vessel must now be held firmly, and the depression steadily drawn 
forward by a careful„pulling of the yietal strap. • ' 

r C 
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tV'IRES ANI> WIKI-I)RA\VIN(. 


Drawn Wire and its adaptation* decoratively presents a ^ide field for 
study, with a wealth of ideas. Fron?thc round, .half-round, square, pr 
triangular form unlimited combinations may be .evolved by the thought¬ 
ful’student, while various metals may be interlaced for the attainment of 
unique effects. 

From the crude ingot the metal .may be forged with the hammer, and 


by gradlia^ drSwing 
and regular anneal¬ 
ing it can be reduced, 
to a filigree. 

Tht Necessary 
Tools for this pro¬ 
cess are the draw- 
plates, draw-tongs, 
or . stjong pliers ; 
through their appli¬ 
cation light wir«, 
from i of an inch. 



169. -Thf of W^c. 


may be successfully drawn (Diag. 169). Larger and more ambitious 
work will Remand the use of the draw-bench, roying-mill, lathe, an4 
swage-plate. Their uses,* however, fo the individuSl v.»orker will only 
be occasional, when a specially heavy wire or except^oipal form is 
required. 

The steel draw-plates have various grade;d holes of several shapes. 
Two draw-plates will be necessary, one lof moderate size, pnd the other 
for filigree wire. An additional plate of square,,half-round, and tri¬ 
angular sections would prove an acquisition. The rollers are useful in 
the flattening of round wire before twistin|, or.in preparing it for other 
decoration. 
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A silversmitliing hammer (Diag. 1^58 a) can be used for this purpose, 
but in its application care must be exercised to avoid irregularities 
The lathe is mainly employed in turning down solid wires on vessels 



J 170 — 1 -ht iilIi .tiul Swj^c Plate. 


of gold or silver ; gravers, scrapers, and otl¥:r turning implements being 
required in this process. . 

The draw-berv’h‘and swage (Diag. 170) may be w'-ou^ht in conjunc¬ 
tion with one another. - . . 

wires and mouldings may be cut on the swage-plates with files 
* • . of various skes*(Diag.‘171). Being 

of mild stdel, they are very adaiit- 
^ able. 

4 I t)iag. 172 will convaynhe many 

M ' ! * possibiliRes for decoration on wire 

I 4 , with a simple plain seotion; chas- 

J, , ^-2 mg tools nSay be employed in all 

kCT 17. -CutiiuK Wire s.<..ons manner of ways to give enrichment 

„ « to the metal. Betided wires may 

be produced from dices (see Chapter XVII). • 

The Prooess., After forging the‘ingot of wire to a fairly uniform 
thickness of a 1 of an inch, the point must be smartly tapered with a 
rough file (to provide a grip) and “ threaded ” into the most suitable hole 
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173). A slight application of tallow will ease the pulling, while 
at regular I'ntervals the wire must be annealed. . 


It a heavy, wire, the tapering 
point may be forced while hot (not 
red-hot, or it will* be liable to 
brehk). Quench silver or ofijiper 
immediately after annealing. 

.^rrange the wire in a e,oil (as in 
Diag. 5 A during annealing, and jilay 
the flame lightly. Filigree wire 
must be of puii silver or it will 
be liable to snap in the draw-plalV. 

Fine tubular wire, or " ehenier,” 
may be formed in the draw-plate, 
or doming block il,>iag. 174 \ and 
u). First model the tube in sheet 
metal as desiribed in "wiring’, 
((dia]ner ,.\*l ), 1 <eeppig the breaVllh 
of metal three times the dianie^ei 
required. File or .cut one end 
oblicjuely as in DlUg. 175, and insert 
a "tlirVading" point of solid wire,, 
previous to pulling it fhroi*gh the 
draw-plate. . . 

A few applications of this pro¬ 
cess-, wUl perfect the tube. If used 



I >1.1 17J Wne (\'.trit)U<. I onus). 

■ 

as a liiiig^', (urelully fit the srjparate 


parts of the tube before soldering tht?m to the objcet. 



Iii.i” 173.—“'I'hiiatlirni ’ the Wire. 

• ^ 

Hollow Tubes may be curved by billing the cavity with soft lead or 
warm pitch, also by packing tightly with saiTd, afterwards bending th6m 
over a wooden mandril 
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An application of whiting paste (>^ell dried) before inserting the lead, 
etc., will ensure a clean'surface when the medium is melted out. 



A • 1^4 —Chenier. B 


Solid or Tubular Wii'e may be hardened and strengthened by resting 
the metal on an anvil and applying light, rapid hamrrter blows. 

Chainmaking is practically the result of winding the metal, in wire 
form, over mandrils of various shaped. This branch of thi' crjft provides 



many opportunities to the craftsman, hand-wrought chains being a 
^decided exception. , ^ . 

The following dtagrams present? several di^ense treatments of wire in 
relation to chainmaking. 



Piap. 176A -C'lhiin cxi*cnU‘(l fumi Prawn Wive 
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How to make a Drkw-Plate.—Th& student, if desirous, may make a 
draw-plate from a medivm-sized flat file. ‘ 

Reduce the temper by annealing and gradual cooling, afterwards file 
or grind it to a smooth surface. • • 

The position of the holes may now be spaced off at fixed intervals 
with a centre punch, and numbtred in rotation with a small tracer. 

The holes of graded jize may now be drilled, and slightly counter¬ 
sunk at one side to admit the wir,^. ^ 

If difficulty is experienced with the drilling through the want ot an 
efficient lathe, or upright drill, any jobbing smith will execute this wor . 
If several square, oval, half-round, and'triangular holes are pierced, quite 
a serviceable draw-plate will be acquired. 









‘ CHAJ^l'ER XVI 

CHASING IN GOLD AND SILVER 

Chasing is the finest embellishment'possible upon a'metallic surface 
with a hammer and chisel. 

• It is mainly applied to gold *and silver cups, bowls, shields and 
trophies, or in the production of innumerable small details in jewellei^f. 

To Excel, practise assiduously at various types oi work in bold and 
bas-relief, and on various metals. 

By this method only can that instinctive touch be |ittained which 
stamps the master hand. • • * • 

For choice, heraldic work presents the be^t practice, by reason of its 
wide scope, and strong, decorativf features. . 

•Lettering of various kinds is valuable, as requiring accuracy and 
confidence i/i the exercise of'the punches. 

The Punches Required are similar to thfe repousse tools, although 
smaller in surface and more numerous. Theii* eutting edges are also 
considerably sharper to ensure cleaner outlining. (Chapter VI 11 . 
(Diag. C^) will provide a better realisation of these tools. • < 

Other Requisites.—The chaserV iron pitch bowl, v^ith wooden 
triangle, or leather colfcir. Chapter III., Diag. 23, isiin Indispensable agent 
in the work, while the repousse or chaser’s hammer may be classed of 
equal importance. Fairly hard pitch must be used to provide the 
necessary resistance required in thje finer tooling. • 

A small piefe of chaser's wax will prove tfseful in ascertaining with 
a “ squeeze ’* t^e relative heights and general effects of the parrts in relief 
from* the obverse side, while the work is in prfigress (Diag. 192, 
Chapter XVII.). . 

The \yax»may be prepared from the recipe anB directions in 
Chapter X*X. (carefully noting the difference ’between the modelling and 
casting wax). . ^ * 

Several snarling irons, for embossing figures or similar ornamentation 
on a hollow vessel, are necessary (Diag. 71). • 



CHASING IN GOLD AND SllADiK y; 

• . » . • 

The Process is akin to working in repousse, iinl^-on smaller and 
much finer,scale, the methods ot holding the hammer and punch being 
('xactly alike (see Diags. 4 and 5). * 

Standard^ sliver will respond ircely to the manipulation of the tool : 
being like cojrper in^character, it may be worked similarly. •Pure silver 
in (;apable hands may be wrought as wilhid, its ductility being adaptable 
for fine detail, and undercut parts ia bojd relief (I)iag. i.Sc). 

phasing in Gold, and espe¬ 
cially 15-carat and underr is 
beset with greater difficulties 
than in any other me’dium, 
owing to Its liability to crack 
if improjicrly wrought. 

To minimise this danger, 
scrupulously avoid cutting the 
surface “skin” of •the metal 
with the tool. Fix the outline 
of the •design,by merely in¬ 
denting ft with a sftiall, blunt, 
hollow punch or dot, as illus¬ 
trated in Diag. 185. Kefercnce 
to Chapter \'. will refresh the 
mind on this process. 

The "doited” impressieJn 
will be easily followcd*(fn the 
obverse side, "and* will serve 
as tn'efficient guide during d,,,e. ,8, sui.Hmt;. 184 - nuiismi; 

the work of embossing. , • 

Never permit tfie^pld to become hard or 5 pring>^ but anneal it 
regularly after each fresh application of the punches. If cracks occur in 
chasing, yse gold solder. Small holes or open cracks will require 
"plugging* with a thin wedge 6f pWte, or gold wi^ (Ifiag- after¬ 
wards soldering. Keep the pitch during work slightly vvarm, especially 
if modelling the metal, fiut perfectly cold if incising fine lines or tooling 
delicate detail. * * 

In chasing, particularly avoid all matted gtounds, hair upon animals, 
feathers upon birds, etc. These are foreign to the decoration of a 
metallic surface, and are merely ^he outcome ofr misdirected crafts¬ 
manship. . • * 

Perloirs, hair-mats, running mats, and freez^jrs are tools which' the 
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student may rightly avoid. I'lieir uses artistically are limited ; they are 
only of real service in the retouching of castings, Chapter XX. 



.•n applying the tools to gold or silver, aim at attaining the desired 
effect in a direct and masterly manner, otherwise the chasing will 
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CHASING IN GOLD AND SILVER 

assume a hard and laboured effect. .Small chasingsr, when completed, may 
be released from the surrounding metal by incisjng a deep and clearly 
cut outline wijh a fine sharp tracer, while the work is perfectly cold. 
Then trace ihis •utline with an equally fine cutting chisel, hammering 
quickly, and guiding the punch slowly throughout the ^vork. The 
piercing-saw may also be used.in place of t^ie chisel, but its use in certain 
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^ Did*;. 189.--'Pool Impressions. 

• • • 

work would weaken the metal edge,*and detract from the height of the 
object. . ^ , 

Chasing, its Adaptatfbn. — As a decorative branch of th» craft its'lises 
are indispensable, small figures, flowers, and If-aves being produced with 
ready facility. • , 

Figures or similar objects may be chased in hajves ; theiT cut them 
out carefully, file level, and mitre Aem together with ipm binding wire 
before soldering (l.)iag. 185). ' , • 

Observe, a snjall vent or air hole must be left in all hollow work I'lic 
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work, after soldering,, may require retouching with the punches, which 
will necessitate the filling of the object with pitch in the form of narrow- 
rolls CDiag. 186). 
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Diag. IQO.—Tool ImpresMon’^ (Adaplation). 


To pKe,serve the original crispness in fine chasing, omit when possible 
the annealing process, as the softening action of the fire slightly deadens 
the texture knd'quality of surface. 

Carving in the solid‘metal will serve as valuable practice in the use 
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of the graver and cutting chisel^ combined with the piercing saw. 
Diag. 187 is sawn, carved, and chased direct from’a piece of solid wire. 

The bulk bf^metal required may be obtained by melting it in a 
crucible or hollow of a charcoal block, and forging to size with a 
haipmer. The outline of the Jion (side elevation), a, may now be drawn 
on the metal, and cut with the fretsaw (on the rough), b. 

J'low grease the object well, and fix it on fhe pitch bowl, when it 
may be chased, and carvcid until it atfains the correct proportions, c. 
Now remove it from the pitch and clean by annealing. The wooden 
clamps ( Diag. 188) will retain it in ^position, without injuring its surface 
while the fretsa^V and file separate the limbs. Avoid over-doing the 
tooling, aim mainly at strong effective^touches. * 

This process will facilitate the use of enamef on an entire figui^, 
whereas similar work if cast would not prove so‘reliable. 

The above process may be simplified if the first model is cut from 
thick lead as a preliminary exercise. 

I'he •small ?jiodel thus acquired nriay servd on a future occasion as a 
matrix in’casting (Clhapter ,XX.). • 

Incised Tooling.—Diag. ,189 ■eprese*nts a si/npie yet effective style 
of decoration. It can be clearly studied from the. old pewter in our 
museums. In addition to heraldic^devices, these “ blind” tooling effeets 
provide excellent samplers of the creation \»f pattern and design from 
tools and material only. Dfeg. 190 will convey their application in flat 
decoration 
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SIMPLE rHE-CUTTINC. 

Die-Cutting. While undesirous of fostering the mechiinical regularity 
of commercial work, there exists here a'quality of surface and beauty of 
line ever worth strivirrg after. ' 

Excellent examples of this treatment may be studied from the old 
coinage in our museums, which present typical features of soft, 
undulating surfaces, decorative lettering, and pleasing outline, all in 
marked contrast to many of the modern productions. , _ 

The Various Metals. -Dies oi; small punches (fon blind tooling) may 
be cut in mild steel with drill, tutting chis,el, and graver. They may 
also be cast in bronze or'iron to jneet the requirements of certain styles 
of jvork. , 

Cast-iroq and broniie dies are easily and cheaply produced, altliough 
their durability is limited compared with a die of cut steel (Diag. 191). 

The Process-—The making of small punches-(-Diag. 191A) suitable for 
impressions as ip “-blind tooling ” decoration will afford a perfect intro¬ 
duction to the more difficult, process of die-tfutting. ' - 

The ^surface of these tools may vary from a i inch to a J )nch square. 
As in p\incb making, anneal the steel before commencing the work. 
The outlines may now be deeply incised on' the previously levelled 
surface, and the ground gradually sunk to the required level with the 
graver, drill, and chisel. 

Squeezes in wax (Diag. 192) may be takfcn as the work proceeds, 
also stampings can be tried on soft sheet lead. The tool face. In finishing, 
may receive acfirst application with water-of-Ayr storte, and a final polish 
with e,mery. , 

The tempering of the punch will be executed as directed in Chapter 
\'lli. AVoid making it too hard. ^ 

The Steel Die may be proceeded with on similar lines as the punch, 
only on a much larger scale.' The services of a lathe and a good upright 
drill will be helpful in cleaning out the deeper parts of Eie die. 
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Use a block of mild steel, in siza from il to 2 Inches by li inch, with 
a slight taper as illustrated (Diag. 193). . . 



•Dug. 191.—The “ SlrutlK'is^*' Medal, id (rold 


by Jnu%Marbetli 


The “spread” at the base will provide gre;tter strength in the 
“ striking.” • • 

A matrix of the weyk, modelled in plasticene *or clay, with a corre¬ 
sponding cast in plaster from its surface, will provide jn excellent guide 

• • 



• ^ ^ 

to the various htights and depressions of the decoration.. Transfer the 
outlines of the design to the steel with a “ stitcljed ” line,*afterwards 
incising it deeply at the necessary jV)ints. _ , • 

Trench the main depressions with a suitablii drill or die-sinker's burr 
(obtainable in various sizes and shapes). With the general details paved 





104 EDaCATlONAL METALCRAF1\ , 

out, employ the hammer and cutting'chisel in modelling and,smoothing 
off the remainder of the; work. 

Use the cha.ser’s wax as previously directed, and. compare the 
^ ^ different surfaces hs th^ work pro- 


ceeds with thh original model in 
‘ plasticene or day. 

lettering or similar en- 
V ^ richment "lay be incised with 

W graver and a sharp outliner. 

Smooth arrd finish the various sur- 
\ ' wL:'. faces with emery, pumice, and 

^water-of-Ayr stone. 

.i Diag. 192. 'ijiag ' This final process must be 

. • cautiously applied, otherwise the 

charm of the “tooling” may be irreparably lost, through excessive 

nnishino- ■ I o 


'Diag 193 


-e> “'“J- I. v.^a.1 till UUgli CAt^CSblV*.: 

Before tempering the di/?, an impr.ession in soft lead may be t^ken, as 
in punch-making, to test form and height'. , * ' , 



blow from the heavy hammer, rest the die on a solid 
block of laid, a, while a similar block, b, is placed above the metal to 
receive the blow (Diag. 194). 

^niall steel dies of this type will be useful in the production of 
beaded or similar fancy wires. 
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If an ingh or more of the desired pattern is sunk on the face of the 
die, the plain wire may be moved along to receive the impression with 
each hammer bkiw (Diag. 195). 

The Cast*Die for certain types of work is a most convenieyt agent. 

^ matrix, Chapter XX., is modelled in wax or clay to the required 
design. A hollow mould in ’plastfr-of-Paris is taken oflF its surface, 
and.built to the form of a die with additional plaster. When thoroughly 
dried in the oven, give the^ie pattern a'thin coating of shellac varnish, 
which will supply a hard and smooth surface for the sand mould. It 
will now be ready for re[/roducing in cast-iron. 

Diag. 196 illustrates the cast-ifon die with two halves of a small 
handle. The sheet metal is wrought into shape over the* face of the 



die with the wooden raallet and horn tip punches, anliealing regularly 
as the metal hardens. A cast in lead is now tiak^n from the die 
(Diag. ,97). ■' , 

A thick cyllar of damp (not wet) modelling clay will serve a^ a wall 
in retaining the moken*metal. • . • 

Concave dies of varfous shapes and sizes, adaptable for " striking " 
salts, bowls of spoo'ns, ink-pots, etc., may easily be obtained by the 
above process. • \ 

The final blow is applied with a heavy hammer with 4he lead mould 
resting on the die, and the unfinished handle in between, wlych will result 
in the metal being drawfi keenly to the shape of the handlos on the die. 

The lead mould may now be removed, jmd‘ the “ struck ” handle 
released. After Careful cutting out with the chisel, the twp halves may 
be filed and fitted preparatory to soldering together (Diag. 198^.* 

The handle, after repairing of surplus solder, .will, bp filled with roll 
pitch, and all irregularities chased and finished with punches. • 

Large Flat Mouldings may be produced by cutting a template in sheet 
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metal and paring its shape on soft plaster. The mould may now be built 
and further strengthened with plaster: after this process send it to the 
foundry for a repeat in cast-iron. • 

A concave mould will prove the most adaptable, ahd acfniits rods of 
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wood or lead to be rested on the metal and driven ie with the hammer 
to the recesses o^ the die. t . ^ 

For*special shapes demanding a limited production, wooden blocks 
may be' ctt tQ the desired mouldings, and thCc sheet metal wrought 
directly over their surface 



CHAPTKR XVlIl 

JKWi;i.l.ERY 

Jewei.lery, to be*truly beautiful, must essentially be simple. A garish 
colour display of jewels and enamel, ^r other superfluous decoration in 
metal should be avoided. Flat or solid productiohs are also objectioa- 
able. Remember, metal is a pliable and sympathetic medium capable 
of great delicacy in treatment, and harmony of contour. 

Each production should be an individual effort, and “repeats” are 
wisely dis(;pur;jged. . • • • 

Tools*and matefial exclusively should dominate the early “motifs” 
in design. By this metfipd will the* student’s creative faculties be 
developed, while the mastery of “technique ” will lead to more ambitious 
result^. ’ . • 

In practice aim at versatility, working atternatftly at all the various 
processes which constitute ttie craft. , 

The follovving illusti^ted exercises are specially arranged for the 
young student,* ancT introduce many outstanding features of the work. 

V * . 

• Illustrated Exercises. " • • 

• • • • 

Exercise i.—Various treatments of metal edges executed with the file, 
punch, graver, and fi*et-saw (Diag. 199). 

Exercise ^!.—Simple forms in repousse attained by the use of a blunt 
dotting-punch, small tracer, and hollotv punch (Diag. 20o)r 

Exercise- —Plain discs, embossed to various forms^,drops and 
terminals from flat»met£fl (Diag. 201). * 

Exercise 4.—Square of metal, cut to a cufve’with the bent shears, 
centre domed, ind the corners bent with the round-/iosed pliers 
(Diag. 203 ). , * 

Exercise 5.—Embossed leaf decoration, executefi wUh, blows from the 
pear-shaped back-grounder (small), and afterwards cut out with a 
piercing saw (Diag. 203). 

















Note. _The aboje forms, in concave or convex sections, n?ay be adapted for enamelling. 
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Lxerctf,!' 7.—Leaves of different shapes obtained by the application of 
hammer, puneh, and piercing-saw (lliag. 205). 

E\rrcix<’ 8.—Decorative effects on thin metal got by the use :)f the 
pear-shaped grounder^ and small dotting-punch (Diag. ,20^)).. 

/i.ve;-(/,sv',p. -\’arioiis joints in <letail (Diag. 207) , 





Exwdsc 10.- Marginal decoration of sheet metal with dots in concave 
and convey’ f<Jrm (Diag. 208). 

Exercise II.—Spilals, and how to^-make them (Diag. 209). 

Exercise 12.—Cartotiches, knots, and garters, in wire and sheet metal 
(Diag. 210). * 












112 educational METALCRAfT 

Exercise 13.—The making of a snap or shutting (lliag. 211 A, n, (,, n, e, 
and k). * . 

Exercise 14.—Discs, of metal, decorated with simple rings. ^ The 
cavities may be filled with enamel or niello (Diag. 212).^ • ‘ 

Exercise 15.—Cuttings and rings of metal fused on a charcoal block 

to produce beads of various sizes. Rings of equal size if fused will 

* # ♦ 




result in a uniform size of bead. Perfectly circular beads may be 
obtained by fusing in a sm'ooth, round depression in tha charcoal block 
(Diag. 213). 

Exercise The placing of an abject on the charcoal block to allow 
the.fullest concentration,of heat (Diag. 214). 
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Exercise 17.—The flattening of ^ bead with a hammer blow to a 
different fo/m (Diag. 215). 

Elx^fcise 18.-5Beating out a fused end of rouncf wire with a hammer 
to a leaf forn>(Diag. 216). 



Diag. 31 $. Diag. 217. 


Exercise 19.—The adaptation of various details including jewels, wire, 
leaves, grains, and sheet metal (Diag. 217). * 

20.—Combining chain links by the use of “jump” rings 
(hard or soft solder) (Diag. 218). 

Exercise 21.—Various forms of chain links Irpm pierced, plaited, and 
'drawn wire (Diag. 219). 
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Exercise 22 .—Small buttons, their preparation (Diag. 220). 

Exercise. 23.—Various scrolls, single and compound, from plain and 
twisted wire (Diag. 22!), 

Exercise 24,—The making of a hat-pin socket (Diag. 221). 



I>iag. 221.^ Diag. 222. 


Excrevse 25.—Scrolls, their adaptation (Diag, 223). 

Exercise 26.—Beaded and decorated wires produced by the application 
of various punclies (Diag. 224). 

Exercise 27.—Spiral drops from thin wire (Diag. 225). 




HEW ELLERY 


hxcrnsr 2«.—I'evciopment of small spoon from flat sheet metal com¬ 
bined with’wire (Diag. 220). 

fi\cr(Lsc 29.f-Small chased details (Diag. 227). 
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E\cra^f 32.--Wires soldered togeJ;her at each end, and wrought open 
by an application_ol‘the hammer (Diag. 230). . 
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Exercise 33.—Spirals and scrolls from narrow straps of flat metal, or 
rouml wirfi flattened with the rollers or hammer (Diag. 231). 

Exercise 34^Terminals from rings and beads tDiag* 232). 




Diag. 236. 


mag. 238. 


Exercise 35.— Overlay’decoration (Diag. 233). 

Exercise 36.—Bar and ring aPtachment for^ a ^pejid^nt, made by 
combining the illustrated details (hard solder^; also cloak-clasp fittings 
(Diag. 234). 
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c-xcmsc 37.—Loop and ring attachment for pgndant, etc., made by 
combining \vire, rings, and beads (Diag. 235). 

EAcnisc 38.YFuscd beads from cuttings or rinjfs (Dfhg. 236). 



Piag. 2J3 of Pm 



Di.iH 244 

Exercise 39.—Knots (various) in wire (Diag. 237). 

Exercise 40.—Rivets in silver (adapted) (Diag. 238). 

Exercise 41 .—Wire or bands of metal interlaced fo Torm a grille or 
• trellis (Diag. 239). 
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Exercise 42.—Galerie decorations (various) (Diag. 240). 

Exercise 43.—The soldering of small details will be sifriplifi^d by 
grouping on a thm tuBe of metal (Diag. 241). , 

Exercise 44.—Pendant, “ St. George and the Dr^on,” introducing 
casting, chusing, piercing, and enamelling (Diag. 242). 

Exercise 45.—The fitting of a brooch-pin (Diag. 243). 

Exercise 46.—Three methods of tvtisting wire (Diag. 244 a, b, and c). 
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Exercise 47. —The formation 01 naii-rouno wire from circular holes in 
the draw-plhtt (Diag. 245). • , 

Exercise 48!—The ur.e of a pitch stick in chasing a ring or similar 
object <Diag. 246). ' . 

Exereke^ 49 - —Squares, triangles, circles, btc., in metal may be 
grouped as illustrated (Diag 247). < 

Exercise 50.—Various plaits, twists, and other decorations in solid 
and tubular wire (Diag. 248, Nos. 1-14). 











































CHAPTER ^IX 

si'r;‘iN(;s, Tririu vakioi -. stvm> 

t 

In the setting df stones, enamels, cameos, etc, there are et'rlain 
recognised styles, varying irom tHc plajn band of metal to tlie decorated 
and intricate claw, coronet, and “galeiie’’ settings, all more or lesi 
adapted to the shape and form of the jewel. 

Let the principai consideration be perfect form combined with a 
harmonious blending of colour. * 

This^fihfect j\’ill be more easily* obtained, with the "cabocljon,” or 
tallow drop “cut," \Mth its rounded contyur and quiet colouring. 

Appended are the principal styles as*applied to modern jewellery and 
craftwork. All are subject to variation^ but ortginaljy are based on one 
or othe/ of these recognised metho/ls. 

Close setting. * Pave*d setting. 

Open setting. Jiezel or collet ^tting. 

Gipsy setting; Wired setting. 

Crown setting. Roman setting. * 

" Galerie ” setting. PhreSded and grained settings. 


The Close or Bojf Setting in its simplest form*is a pl.im*r)and or 
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collar of metal, tightly‘fitted and soldered to embrace ;lie stone 
(Diag. 254). 

It^fitting, cut a strap of silver with the shears, s^zc y or 6, metal gauge, 
•and size 25 or 26 in brass or copper, Hirmingharll wire gauge. 
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In cutting, keep tfie band of metal a shade deeper than required 
(Diag. 254). • . , 

Anneal the metal .to soften, and fit it closely to the stone, also mark 
the exact position of the seam with a scratched line. , * 

Carefuljy mitre the seam, and bind it with thin iron wird 
A paillon or snippet of solder previously immersed in the borax 
paste may now be lifted with the tweezers and placed evenly on the 
joint. 

Rest the collar of metal du'fing this process on a charcoal block or 
soldering wig (Diag. 255). 

Light work must l^e soldered with a mouth 'blow-pipe. 

Apply the flame very lightly at first to absorb the ntoisture; gradually 
increase and heat up the heaviest paft of the work, then concentrate 



the heat exclusively to the seam," which will result in'the solder flowing 
freely and producing a sound joint. 

Boil out when cold in the sulphuric pickle, then scouf thoroughly 
with powdered punifice or bathbrick, afterwards rinsing in water and 
drying off. " 

Any surplus, solder must now be filed away, and the collar trued up 
on a tapering stake with a small malletj Diag. 256). 

Aim at a kten fit; if too tight^it can easily be stretched with a light 
planish from r. steel hammer, while resting the metal collar on the above 
stake. • 

Leycl the collar wif'h a, few " rubs " on the face of a flat, smooth file, 
and mount iUon a sole of metal, size 7 or 8 in sijver, and 22 or 23 in brass 
or cojiper.* 

Insert four rw^hes with the edge of a file to prevent the binding wire 
slipping during the soldering (Diag. 257). 
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• ^ 

^rrange the solder along the seam as illustrated at a. 

When soldered, clean away all residue, and pierce out the centre of 
the setting wi^h a drill or fretsaw, with the exception* of a narrow rim 
or bearer to rest the stone (Diag. 258 a). 



Dug. 257. 



I lug. 25S. 


If the stone is opaque in colour, the fretting will be unnecessary. 
Place the stone in position with a tapering piece of chaser’s wax, or 
a wax stick (Diag. 259) 



Di.ag 259. 25>Mh 260. 


If it sit.s too low, reduce the jim of the collar with a Smooth file 
(Dia^. 259 a), or insert a narrow inner bezel to* htyghten its position 
• (Diag. 25911) 


K*2 
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i ' 

With the stone cajrefully fitted, and the metal polished, press it yito 
position with the brass pressing tool*(l)iag. 260). ' ' 

The three-corn'ered'scraper may now be applied in worjting a narrow, 
close bevel along the edge of the setting (Diag. 261 ),'afte5wards'using 
the burnis/v;r for smoothing and completing the work (Diag. 262). 

V'arious foils may be introduced behind the stones in close settings 
to heighten the colour effect. ' 

The Open Setting constructionally is similar to the close setting. 



Diag 262^ 263. 


The main difference lies in the breadth of collar required to allow a 
fretted decofaKon. A slightly heavier weight of itietal.will be necessary ; 
if in silver, size* 10 or 12, and size 22 in the baser metals. 

Thisi additional thickness admits of a small ledge «r bearer being 
pared froip,the inside of the band with the graver. The stone latterly 
rests on the ledge as illustrated (Diag* 263). 

A greater breadth of collar will be necessary for elaborate decoration. 

The piercing saw, drifi, graver, and chisel may all be .utilised in this 
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w(^ according to the style of ornamentation anci transparency desired 
in tffe settifig. Diag. 264 will convey various adaptations of this style. 

Its success IS ^pendent mainly upon the corract fitting of the stone, 
combined with a ctelicate treatment of the piercing. 




Oiag 264. 



The Gipsy Setting is mainlv applied to finger rings, where its pro- 
nounced^and mystical effect is mo.st desirable* 

Its ejfecuticfti ccyisists in drilling or sinkilig a cavity exactly to the 
shape of the stone (Diag. 265). 





With a round needle-file or graver cut the metal suiroupdmg the 
cavity, with the exception of the narrow rim of metal as illustrated in 
Diagi 266. Soften the metal and place the ston% well* into the cavity 
with the brass pressing-tool (Diag. 267). * 
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i • 

The matting-punch and hammer must now be carefully applie^ to 
draw the wall of metal slightly over'the stone. ' ' 

If well greasfd ared secured with chaser’s cement ofl a bullet, the 
stone will be less liable to chip during the process. ' , • 

Greateii. safety will be assured if an extremely fine rim is cut, and 
the stone set excliisij-cly with the graver, thhee- 
corncred scraper,* and burnisher. 

'Finally the metal must be nicely rounded off, vvith 
the stone resting flush with its surface. 

11 setting a group of stqncs in this style on thin 
mejtal, it wall be desirable to let thep m from behind, 
lly raising their exact shape in repousse (Uiag. 268), 
and filing the embossed parts open to admit the 
sfones (Diag. 2O)), a ])erfect “flush” setting will be 
attained. A thin and perfectly 
fitting plate o 1 metal must now 
•be “soft” soldered from behind 
' to -rtHain the .‘^tone.s. A\t‘erwards 
finish off anj' surplus solder with 
thfe file, scrajier, and water-of-Ayr 
stone. I'he seam'may be plated or 
lacquered to hide the solder, and 
• jiroduce a uniform colour. 

f or larger work rivets may be 
subslitute'd for solder in the execu¬ 
tion of this style (Diag. 270). 

The Crown, Claw, and “ Gaferie ” 
Settings (Diag. 271) fotm a grille or 
lierforatedi.rail. 

rhe “ galerie ” wire may be 
purchased in entire length, but, 

' lac’ks the feeling of hand-wrought 
work (Diag. 240). 

The “cr.ovvnj’ is similar to the 
claw setting, iJsiith its “.claws” or “forks" of metal clutching the jewel. 

Tfu? style is well suit( 5 l for strong effect, or in larger and heavier 
work sugl^ as dirk handles, snuff-mulls, scabbaAis, etc. (Diag. 272). 

Paved Settings suggest a delicate* harmony with the metal and jewel. 
A “bed” or trench*is fut with the graver or chisel, suitable in sizg and 
deflth to the stone (Diagt 273). • 
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• 

Ground the line of the stone an incised line is cjjt (L)iag. 274); after¬ 
ward slop 5 its edge towards the stohe with a scorper (Diag. 2754 

After smooljiing and polishing, the stone is inserted, and the narrow 
metal rim wrought evenly over its edge with the scraper and burnisher 
(Diag. 276). 

Bezel or Collet Settings, as their names imply, are similar to a close 
setting, only much deeper, and with*a slight taper towards their base. 



•• 

^VVWWWV^ 





• 271 




Dul: 


* • * • 

A narrow bearer may ,be cut, or small wire soldtircd^in, to bed the 

stone (Diag. 277). 

In its execution.use «ize 10 or 12 in silver, as the pierced or carved 
decoration demands a fair strength of material • 

Wired Settings are mainly an exclusive’application oi the* metal 
(principally wire) to obtai’n unique effects. ’ » • 

In perforated jewels, beads, etc., tMieir use is indispensable ( Diag 27S1 
R»man Settings are principally used in setting flat stones, seals, or 
’similar panels. . 
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i Ih‘ stone is first tedded on a suitable bearer, previously cut vith 
tlie graver. A narrow groove is then cut, and the remaining thredd of 
nu tal (l)iag. 2,-o)*carefcilly wrought and burnished over. 

Circular settings may be turned on a lathe to thl desired siec and 
shaf)e. ,, ' 

Threaded and Grained Settings are .applied to suit low set or 



size and pofiition (l)iag. 280). ,, 

With a spitsticker,, or small, pointed cutting chisel, a tiny sloping 
cut is .inserted between each stone (Diag. 281). A stjiall magnifying- 
glass may, be*employed in this work. • 

The resulting "peck” of rnetaU (well annealed) is now carefully 
modelled, and blirnishbd with the graining tool, until a dainty, cirfular 
bead locks the stone in pttsition (Diag. 282 a and b). 
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\^iag. 2<S^3 will suggest several var^-ing applications. 

Cement Settings.--ln certain types of work the iije of a cement is 
quite permissiWe js an aid to a setting. ’ 

I'hS well-iknown Armenian Jeweller’s Cement will be found per 
fectly reliable for that purpose. * 



Di.ig. 279 


I 

1 * 



Diag jSc>. 
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The following'proportions will provfde a strong fixitive. , 

Take 4 or 5 pieces of gum masiic, and reduce tly^m to a thin gum*in 
sufficient alcohol, also afi eq^al quantity of isinglass previously softened 
in water ; Jatterly add a /qw drops of nitric 
acid and a little whijte of an,egg. . 

lo^ fixing jewels, enamels, cameos, or 
glass to a metallic surface with cement, 
aim at a umform milfl heat in all the 
mediums, otherwisje arf ec^al cohesion 
w’ill be impossible. • 

. Concre^ for Jewellery, .Enapiel, and 
China.—Immerse in sufficient proof sfjirit 
10 oz. of g^im arabic with the addition of a small 
(oxide of lead). . • 

Turquoises, opals, moonstones, chrysoprjse?. 


f 


Peck ot 
Melal 



quantify fif litharge 


pebbles, mother-of- 
pearl, or other unique shells, may easily be adapted by the, student, by 
grinding and polishing on a small lathe or polishing head, if the use 
of a lapidary's wheel can be obtained, more direct and ambitious work 
may be attempted. 

If cutting the stone with the hand alone, use the corundum file 
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yV yielding cane‘sufficiently long to furnish % hand grip, and with 
a bNnt end coated ■vyith Setter’s cement prepared from the following 
recipe, will fix the stone 

IJesin.I part 

Plaster-of-Paris or brickdust . ... i „ 

A few flakes of shellac and shavings of tallow. 

• 

Warm the. cement stick slightly and ‘press ift the stone until it is 
securely fixed. • 

If irregular depressions are prevalent on the obverse side, as in a 
pearl matrix, protect it 'from the cement wijh ^a small cap of gold¬ 
beater’s skin or tissue paper. 

The { 5 olishing may now be 'executed, first on an emery wheel of 
moderate grade, and gradually introducing a finer medium as the facft 
of the stone develops. 

A Leather Buff with powdered emery and water will follow, and 
a finish with oil and putty powder., 

Enailifcls, Njello^or other inlays, may have«a similar surface finish. 

Flat Shells may be cut to various ^rms with the fretsaw, using a 
little beeswax in its applicaVgn. • * 

The Drilling of Stones i 5 beset with/certain difficylties, which demand 
great gare and patience to overconje. • , 

For reliable work a ^eal-engravef’s latl^ediead i 9 »practically necessary 
to .ensure a true and high-speed action. A grit will be required in 
combination with the dtills to si/pply a cutting surface. 

Still, with the \)rdinary hand-drill y:arefuUy applied, and the object 
well*secured, many of the softer stones, nuts, seeds, or similar objects, 
may be safel#? pierced and applied decoratively. • 

Many of these fftrrtis may be secured if pressed into « piece of end 
wood well moistened, and (fie drill applied while the work rests in the 
cavity. 
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PAI'TCRN'-MAKING, MOULDING, ,«ND CASTING 


Pkli’aratorv to the production of a casting, the matrix or pattern must 
be prejiared either in A solid or hollox^ form, by means'of which a replica 
in plastcr-o[-Paris or metal can be obta'ined. 

« The art of founding itself has been aptly described as merely sinking 

a cavity in the sand, and “charging" it 
with molten metal. • 

This description is simple, but lacks 
tile necessary detail whi^ch th|» higher 
branches of the craft eftibody, and wherein 
to‘succeed dejnands regular practice and 
patient study. * • 

The Matrix Pa-ttern or Mould rnay be 
made ,in various mediums, viz. metal, 
wood, wax, ttlay, sand, plaster of Paris, 
bathbricki cuttle-fieh bone, or slate, each 
material possessing certain qualities suit¬ 
able to different styles and sizes of w®Vk. 

The Metal Matrix is mainjy applied to 
light work, where cfeaii lines and intricate 
forms predominat*e. Tiherefore a chased 
matrix in brass or copper will prove the 
most suitable for this type of work. Diag.' 
284 is an exam pit of the above style. 



Dug. 2S4. 


i?^*g. 2S5. 


After clja^ng the matrix, if too light, back up the cavities on the 
obverse side with soft solder, wax, or plaster-of-Paris.* 

Wood is almost exclusively used for patterns requiring size and 
weight* as ia parts of machinery, tools, or various foi*ms of dies, also 
where the turning lathe can be applied to greatest advantage. 

If executing‘a gm^l matrix use a hard wood, boxwood being pre¬ 
ferable (Diag. 285). 
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. • . • 

Soft woods after polishing may exhibit a “pile"; this objection- 
ableSurfacft may be /‘laid” before ‘inserting in the sand with a thin 
application of shellac varnish. I’he above varnish can be easily 
made by reducing a small quantity of shellac in spirits of 
wine. t 

Modelling Wax will produce a matrix superior in many 
respects to one executed by chasing.. 

The latter jnethod has a tendency to be hard,’whereas the 
softer material is more sympathetic to the* touch of the hand or 
modelling tool (I^iag. 286). 

Its perfect adaptability in the groduction small figures, 
etc., as a result of the waste wax process (p. 147) cannot be 
over-valued. Plasticene, being of a similar nature, is useful for small 
details, but exhibits a tendency to oxidise silver and'gold. * 

Recipe for Modelling or Chaser’s Wax - 


Pure Beeswax. .1 | lb. 

Oliye oil . . . • • •* i pint 

Flour ... ..a lb. 

Shavings front a,t^ill<»w candle. 

SmalJ qu'antity bf colouring, matterrto rejider it opaque. 


Melt the ingredientsjn ajar immersed in»boiling‘water. 

Insert the beeswax first, d^hen add the oil, and gradually stir in the 
flour. The shavings of‘tSllow m 3 y be reserved until tne last, to supply 
ductili^' to the mass. Continued kneadfug will perfect its condition. 

Modelling Clay is indispensable for all general work, it wijl also 
respond fredy to the touch, and in conjunction with plastei;-,of-Paris 
is invaluable to the ca^tqr. 

.Sand Moulding‘epibraces the most varied work in the craft, irre¬ 
spective of whether it be ^piece moulding, solid, or «ored castings. 
In its prJctice there is much'to jearn, final subcess being chiefly 
dependent .upon the condition of the sand, insertion of* the vents and 
runners, facing, and fingj “ charging” of the molten metal. • 

Plaster-of-Paris*to the caster is a most adaptable medfum, either for 
large or small work. For the preparation »f moulds, preparatory to 
the carrying out of a casting, it "has few equals. • ^ . 

If thoroughly dried, castings in.tin and antimony, lead, or pewter 
may be successfully taken off its surface, while kmall castings in gold 
^nd silver may be successfully attempted. • 
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Bathbrick, Cuttle-fish Bone, and Slate are all convenient med/ums 
for the craftsman where small details in the precious metals 'are reqiaired. 
The mould is pared from the bathbrick surface, in a,similar manner 
to the cutting of a die; a "gate,” or pour, and the kdditional air vents 
are then, incised on its face previous to the pouring of the metal 
(Diag. 287). 

Slate, although harder, is more durable, and admits of many 
“ repeats ” ; much of the older work was produced from this med'ium. 
The graver will readily incise its surface. '• 

The Cuttle-fish Bone may be used as casting flask (m miniature) 
by carving the desi^ed^ form directly on its surface, or by inserting 
a matrix between two perfectly flat pieces of cuttle-bone, and with 
pressure securing a true impression oi the object. 




To ensure a perfect mitre of the halves insert three small register 
pins (l)iag. 28,S a). 

Afterwards paint the face of the mould with a solutioiT of silicate of 
soda, borax, and wjiter, which will strengthen a'nd prepare its surface 
for the metal, i'repare the above ingredients, half-and-half, with water, 
and apply with a soft brush when in the consistency of a paste. Give 
the matrix a dusting with French clialk, or black lead, and again insert 
it into the cuitle-fish mould. Thus final impression will smooth the 
surfaces, and,sharpen its edges. 

Withdraw die matrix and bind the cuttle-bone moulds together with 
iron binding wire, previously making sure that they^ are thoroughly 

Melt the metal in a crucible, or in a cavity of charcoal, and place 
the mould slightly under to receive the molten stream (Diag. jSy). 

The following exercise, implying the jiroduction of a casting in soft 
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• • 

mdtal from a matrix'of wax or clay, will serve a^ a simple introduction 
to tbe practical part 0/ the craft. , • 

A Surface of Glass will provide the most suitable Ijackground for 
the modelling hf the work. Its smoothness permits of an easy removal 
of the plaster mould after casting; while its transparency allows 
irregular shapes and sizes to be easily followed in wax 0/ clay, if a 
paper outline of the design fs attache'^ to the under side of the glass 
(Diag. 290). 



* With the completion of‘the inodelling, prepare,the *plaster-of-Paris 
by mixing^it in water to<he consistency of a thick cream; then apply 
it first as a thin, even layer free from air-bells; as the ntedium “sets” 
build up the mould to tfle thickness of an inch. . 

When thoroughly set, release the plaster^caSt from the glass back¬ 
ground and carefully cleaji out-the wax, or clay model (Dia^. 291).* 

The Core (Diag. 292 a) may be inserted in the form of a thin layer of 
modelling clay or wax to insure lightness and a uniform thickness. 

, The Keying Pins (Diag. 292 at b) must now b^ cut to procure a per/ect 

• L 
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mitre of the moulds when complete. A thin application of soap, or 
modelling clay wrought to the consistency of a paste, and well worked 
in with a soft^brush, will prevent the plaster casts adhering. Now take 
a plaster cast off the core, removing it when fully set, and cleaning out 
the core of clay. 

The "^ate,” or "pour," and air vents may now be inserted (Diag. 
293 A and B). 

This process will, demand care and discretion, which can only be 
acquired after long and patient practice. 

Prepare the Moulds for casting by thoroughly baking; to remove all 
trace of moisture, also warm and smoke their surface with a taper, or 




tallow candle, previous to binding together ind charging with the molten 
metal (Piag. 294). 

The intervening spaces of the mould may be filled with modelling 
clay to prevent any of the metal escaping durng casting. 

Melt the Metal (lead, pewter, or tin and antimony), in an iron ladle 
\’ith the ad<fi)ion of a small piece of resin as a flux, using a wisp of 
bi own paper to skim off the dross. The correct degree of heat may also 
be judged by this paper which, if the metal is too hot, will burst into 
flame; but if it smoulders slowly, the metal may be applied to the 
moult, 

,Pour the metal in a continuous, steady stream, and retain the ladle 
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well over the surface of the gate to obviate the danger of the metal 
spifj'ting. • . • 

Dit-.g. 295 will convey the condition of the in^tal oast after removal 
from Vhe mould. ‘The gate and vents may now be cut off with the saw 
or chisel, and*finally trimmed with file and emery cloth. ^ 

•If required, other defetts njay be improved with the repousse punch. 
The “ Cire Perdue,” or waste vyax process of casting, provides the 
mOst satisfactpry results in figure work ot- similar-objects. 




• 

For a* small solid castmg the matrix may be prepared in casting 
wax. An»entire mould i^ then taken off its surface. * 

Casting Wax may ,be prepared from any clean ai',^! .free-flowing 
wax which leaves*the minimum of residue. ^ • 

Beeswax and a little Burgundy pitch, wiith an additional (jinch of 
rouge as a colouring agant, wfll provide a satisfactory medium^ 

Reduce the above ingredients,to a liquid, melting therfi in a jelly 
jar immersed in a pan of boiling water, and stir cflntipudus^y until all are 
• thoroughly mixed; afterwards knead the ingredients on a floured board. 
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If a lew shavings from a tallow candle are addedj greater ductility Will 
prevail in the wax. ' Use the minimum of flour to avoid any residuet' 

1 he “ gate," er " pour,” will be supplied by fixing a tapering piece ol 
wax to the top or bottom of the object. Always piWvide a faiCily long 
pour, which will ensure a sounder casting. 

The first surface of the mould may be taken in plaster- 
oi-Paris, powdered bgthbrick, alum, and water to bind the 
ingredients. Apply it in a uniform layer (I)iag. 296), after¬ 
wards increasing it.s bulk wnth additional plaster-of-Pari.s, 
crushed fireclay, and sawdust (well mixed) to a thickness 
of i.( inches for objects up to a foot in height. 

It the work is secured in a sand-box’ or moulding flask, 
a thinner mould w,ill bd sufficient. A few iron Wires may 
be inserted or bound round the cast to supply extra 
strength.’ 

The mould must now be slowly dvied and baked, with 
the gate projecting downwards, which will allow a ready 
e.scape for the melted wax, ■ 

Cored Castings demand much greeter care and preparation to provide 
satisfactory results. ,, 

If the object is small and ujiright, a simple cole of round iron wire 





coated with Hour paste or» thick whiting an(l water 
may be inserted (Uiag. 297), afterwards withdrawing 
the core on the completion of the casting, and plug¬ 
ging the holes with metal. ' 

• Other meihods include the production of a matrix 
in gelat’ne (which any plasterer will supply). 

With the completion of the gelatine mould, the 
iiielted wax is poured in ; ii.inicdiately revolve the 
hollow mould in varying 'directions to ensure a 
uniform skin of wax filling every crevice. 

I The wax need rot be thicker than J, of an inch ; 
this thickness will, if successfully cast,^decide the 
body of metal. 

When the wax is perfectly set, stri]) off the gelatine 


from its surface; a holloNy model in wax will now be the result. 

The out^r mould of plaster, etc., may noyv be tak’en as previously 


describe'dC and the rod of wire inserted to carry the core. 


When the nsould i.3 thoroughly set, the core may be filled in, using in 
its jireparation a (air quantity of granulated fireclay and sawdust. ' 
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• 

Uic mould must now be carefully dried and the wax melted out 
Smoke tlie interior'of the mould (\vhere possible) with a tar rope or 
wax taper, andrhapjte the metal when the mould is\varm, 

Me(t the IVletal in a crucible—anneal the latter (if new) before use, 
which will lessen the dangpr of cracking • 

f’lace the pot on the fire (<:oke preferahle) with the fuel well built 
roLijid it (I)iag. 298). A little powderefl 
charcoal and •sal-ammoniac may be 
inserted to clear the scum. 

Pour the metal when in,a bubbling 
condition into a hpt mould or wall- 
oiled ingop , 

Sand Moulding implies the use of 
moulding boxes or casting flasks, 
and loam or moulding sand specially 
prepared. 

It Is composed mainly of fine srll 
Irom riv^ beds,*buttmay be impPove^ 
by the addition of various ingredients, 
including treacle, sopr ale„*ftr iRne 
cloth frayings. 

1 heSe materials are 'nserted 4 o 
produce the nccessai^ grip and 
susrt'ptibility to pressure^needful^to secure a clean eastitig. 

All types and s^zes of work are possible in the sand mould ; their 
varying application and complex nature, however, demand practical 
work to obtain a thorough knowledge of the process. • 

Pherefore,* the following exercise is but a sim^ile and ele«entary 
form of the work. • , 

•The Casting Flasl* is composed of two halves, the “eye” (Diag. 299), 
tind the “ p,cg ” (Diag. 300). . ^ • 

In preparing the sand i^ould, place«the “ eye” half*on ^flat moulding 
board; insAt the matrix as illustrated (first brushing it with black-lead 
or French chalk). J'low* insert a smooth surface ol sand^T)y* passing it 
through a fine sieve held immediately above the flask 

Avoid having.the sand too.damp, just sufficient to respond •Ireely 
to the pressure of the ha*nd. The remainder of the flask Tn%y now be 
solidly packed, especially around ‘the concave side oj the box. A 
wooden beetle or mallet head may be utilised in driving in the sand. 

* Pare away tlie surplus sand with a flat iron*rod, afterwards reverse • 
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the mould, and carefully insert the peg-half (Diag. 300). A dusting 
from a muslin bag of “ parting ” or " facing ” sahd (composed of fine 
bathbrick, pea fiour,'or powdered charcoal) may npw'be applied to 
the matrix and face of the “eye” half (Diag. 299), which, will prevent 
the two hdives adhering. 

The “peg" half will now be filltid with sand; when well 
packed and the surfape levelled, ajjply a few thuds to the moulding 
board with a mallet, which vdll dislodge the matrix from the sand. 
The “peg” half must be carefully removcci, and the ‘‘eye’’ half held 




face downwarcffe, w.hicli will result in,the .pattern dropping,out and a' 
clear sand injpression remaining. If it stil? adheres, a slight tap on 
its surface with a moulding tool (Diag. 301) will easily release'it. 

The “gat*^,” or “pour” (Diag. 299 a), als6 the. air vents, b, will 
now be inserted. Always insert a long pour, which will minimise the 
possibility of a porous casting. Dry and bake the n>Duld thoroughly, 
also slighli'y’smoke and warm its surface before “charging” the molten 
metal. , • c * 

The flask may be secured as illustrated (Diag. 302). < 

Moulds of a serviceable form may be cut on a surface of pipeclay. 
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% . • 

That medium is -specially useful ia the casting qf spfecial shapes or 
small ingotS in the precious metals. * 

The incisioik may be made with a graver, aftervfards’ drying the clay 



i)i.,K 301. • 


thoroughly, and binding the two cakes together, and “charging” the 
molten metal into the warm mould.* * - 

Retouching of Castings.-In this process great discretion is necessary 
to avoid overdoing the application of the punch or rjfflc to the detriment. 


rj 



Diag. 502 303. 


of the cast texture. Ther'efore, only retouch where absolutSljt required ; 
rather allow the quality of modelliflg, as reflected in thp cast metal, to 
remaWi intact. The file, scraper, and chasing tool wHl be the principal 
Implements required. * 
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i • < 

A matting puncli may be used in closing porous parts, afterwards 
softening the surface with deft tofiches from a fine riffler'(Diag. 303)- 
Any holes occurring 'on the metal surface must be drijled clean, plugged 
with a tapering wire, and soldered up or riveted. . '• 

Emery cloth may be applied in circles ,to smooth off the work, 
afterwards colouring or oxidising as desired (Chapter XXXI.). 

Time and wear alwaj'S adfl an ‘enhanced quality of surface to gast 
work. 
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KNGRAVING, N* 1 KI,U>, INI.AYING, ANI> HAMAst hMM. 



Engraving is the incising of lin«s upon a metal or ivory surface b}- 
the excavation of the material; the principal tools employed*are gravers 
of various shapes and sizes. 

. Similar effects at;e possible with a sharp chasing tool and hammer. 

In their application, however, thti tool ir^pressions are reflected on 
the obv^se side of the wopk, whereas the graver may be directed 
with thd utmo*st freedom on a" thin melal, and over a delicatt object, 
without the slightest tijice of it;^ use 4^ng left on the 
• back of the workj' • .* * 

As a surface decoration it offers mtiny posAibilifies 
if applied in simple outlining,‘and with judicious 
spacing, in marked cofitras^ to the* wriggled grounds, 
ivy-leaf patterns, and (;cuitinuou^ scroll effects of com* 
mercial work. • , , 

lR*the study of lettering alone excellent results nia\* 
be achieved^ monograms, ciphers, and general inscrip¬ 
tion work providiag.the best practice (Diag. 394 ,v 
and u). To the ^ainfller,dexterity with the graver 
is indispensable, dtherwise progress in champleve 
• enamel w*ll be impossible. • , ^ ' 

In piercing stencilledt signs (Disg. 85) embodying 
large letters or figures, the graver may be effectively 
applied. After being cfeeply incised, a few light blows • * 
from a steel .hammer will readily release fibres, letters, or other 
fretted parts. • ^ • * • 

The Tools.-For general work ten to twelve gravers (Assorted) will 
be sufficient, with two half-round Icrapers, and two thteaders of varied 
.size*for shading (Diag. 305). * 

An engravep’s bullet and leather pad, with an assortment of boxvrood 



Dug. 304 \ and 11. 
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* • 

chucks to hold different types of small work, are also necessary 
(Diag. 306). ‘ ‘ t < • 

A small quantity,of engraver’s cement will be required for fixing 
work tc the pitch bowl, as in chasing. ‘ » 

The cqnient may be made from the following recipe— 

j parts pitch. j parts plaster-of-Paris or brickdusl. 

I part beeswax. , '1 part tallow. 


Mix as dircctiaJ in tlic prcpalatioii of pitch foi,chasing. 



Diag 306 l)ijs’307 

Other necess*ary |,ools arc— 

cement stick (Diag. 3P7). Jewdiler's magnifyicg glass. 

Arkansas^stone (for sharpen- Gamboge (lump for trans- 

ing the gravers). ferring piTrposes). 

Bottle Lens (Diag. 

Several pieces of copper with a clean smooth face will provide the 
best mediuhi for elementary practice.* 

* • * 

— In the bhai^)cnmg of gravei^, drills, tutting i hisels, oi scrapers, use •cither 
neatSfool or sperm oil, with the .\dd»tion of .( few drops of glycerine. 
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• . ' 

The Process.--After transferring the design to the metal surface, fix 
it by scratching with the steel point. • * 

If the metakis polished, dull its surface with a»wasl1 of gamboge or 
a few ‘Slabs ” g{ tallow. 

If the object is small, project the graver at a perfect cuttjng angle, 



1 )Ia^^ 308. 


Diag. 309 


and revolve or push the work towards^its point (the thumb acting as 
a drag or stay to its progres%),(Dwg. 309). 


If the graver or "burin* is slightly^curved^in shape, a uniform and 
level incision will be easily attained (Diag. 310). , ^ 

Avoid a line of increasing depth whicfw is a csmmon cause of tlie 


tooUsnapping at the point. ' 



The justifier (Diag. 311) is nicely suited for regulating the “walls” 
of the cells in chiimpleve enamgl. • • 

The scorper in varidVis sizes is indispensable for esfcaypting the 
grounds in champleve enamel, niellS, or inlay (Diag. 312). 

Itis zigzag action is very easily attained, and* provides an effective 
Itey for the colojjr. • 
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No great difficulty need be anticipated in this branch of the craft, 
ub, with a little consistent practice, the mastery of<the tools w^ll be easily 
accomplished. , , 

Niello, while not a true enamel, possesses in its jirpparatictn and 
apjjlicatio^ a certain similaritv- 

It consists of a granulated form of le '.d, silver, copper and sulpliur, 



resulting when fused in an a\lo\ capable ol producing a rich, dead 
black. ■ '' , ^ 

Niello dccoratioii is capable of strong, effective work; designs of an 
interlacing'or stencilled treatment providing the best results (Diags, 
.5‘4. 315 . ji6)- ' ' • o " 



3'i4—hi,11; ^15—King . 316 —W.ucli * 

in Nu'llo. s'' ' ■ ‘ ' * Bark (Nu-ll.>) 

' t 

*•' 

The Metal.'^Gold and silver provide suitable,.mediums for the work, 
their colours affording the necessary contrast. 

In the baser metals Gorman silver, duralumin, and qltiminium, if not 
overheated, may be safely used. 

For jew'ellery, use sizes y to la iis gold or silver, and 20 to 22 in the 
baser metals.- ' . ■ , 

The Composition of Niello includes silver, copper, lead, and sulphur* 
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^ • , 

(antimony in a small quantity may be inserted to produce additional 
hardness). • , , * 

Quantities-^ ^ 

• parts .... Silver 

2 „ ... Copper • 

I „ ■ * .. Lead 

1 ,, • .... Antimony 

•Flowers of sulphur (as directed). 


Melt these ingredients (minus the sulphur) in a crucible, adding the 
lead and antimony after fusing the silver and copper. 

Stir the molten mass with a hot iron wire sp*atula (Diag. 104) until 
thoroughfy alloyed. 

Discharge the ingredients into a hot ingot; afterwards reduce the 
casting to a granulated condition by filing 
with a rough file. • 

Intermix with this powder tvyic'- its • 
weight y llowfrs p{ sulplnir, inser<.ing it 
to the crucible in small quantities, and 
maintaining a dull red ilnm^liaUly on the 
* ingredients melting T withdraw the pot 
from the fire and permit it to coo','^ 

When solidified bre^k the crucibjc, and^ • 
again reduce the mass to "a granulated 
state, using the pestle niort^ for that 
inirrose (Diag. 317J. 

.\tld to the powdered niello a slight . 
dusting of s*il-ammoniac, which, acting as J|i.>g.3i7. 

a flux, will assist in 1t'» application. ' , ” 

The trenching *f the cavities previous to inserting the niello is 
executed in a manner similar to the jireparation of work in champleve 
* enamel. • * • •- 



The gejver and scorjiCr are the principal tools required in the work. 
For larger surfaces the hammer and cutting chisel may be introduced. 

Carefully key the incised cells as illustrated • 

(Diag. 318), Mjhich will supply the necesjar^ 
security to the ifiello aftqr firirtg. wi.iv: 318* 

Application and Firing. Cleap the metal 
thoroughly with pumice |)Owder or ground bathbrick, .and in large 
•trenfhes apply a .sliglit dusting of sal-ammoniac.powder or borax. 
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< ' * ‘ 

If fine line and intricate detail predominate, if will be advisable to 

spread the niello oVer the entire surface. 

Vessels in the roynd will be treated in a similar manner, afterwards 
concentrating the heat with a clean flame, preferably from underneath 
the work, and “pouncing” in additional powder as required. 

Guarcl against overheating the medium, which would affect its surface 
and prove detrimental to the precipus metals. The clean flame from a 
spirit lamp or charcoal fire wiil provide the best results. , ' 

Attain a uniform surface rtainly by the» careful application of heat. 
After the first fusing, clean off all surplus niello by vhe aid of an old 
smooth file. This implement is less liable 'to clog, or tear the gritty 
medium from the cavities. ' ‘ 

After removing the “rough" of th*e niello, take a smooth hot spatula, 
• and with an occasional dip into a tallow candle carefully burnish the 
surface of the decoratibn. 

This method will solidify the medium, and generally level the entire 
surface. • ' 

The, water-of-Ayr stone njay now ,be applied (Witt a litAe water; 
afterwards use a smooth hand buff with crocus and oil, applying it 
with a revolving action. • • , . ' 

The surface of the h^nd, for giving a final polish, is> unequalled. 

^ Simple .inlaying embraces the beating and burnishing of a previously 

annealed metal ipto an engraved, cast, or 
die-struck ctavity. 

The inserted'medium is usually in the 
form of a wire, and* the cavity slightly 
undercut (Diag. 9), which acts as* a key 
in retaining the inlay. >, 

Various schemes'of colour are possible; 
the process affording unique opportunities'for experimental work , 
Fine gold yvire may be wrought into a surface of mild steel, or 
pewter applied to .a plate of brass., • • 

With the'introduction of solder other‘adaptations are possible, 
and all fusible alloys may be inserted in a similar fashion. 

In soldered inlays undercutting will be unnecessary, as the finest 
outline may be flooded with metal, and the surplus medium carefully 
removed with a smooth file and finally pblished (Diag. 320). 

Pierceft inlays are fretted with the piercing saw (Diag. 321); after¬ 
wards an equa'i shape of a different metal is soldered into the resulting 
cavity. 
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• • 

*The surface may be levelled with a smooth file,‘stoned, and polished. 
If copper is used, oxidising may be employed tCA heighten the effect 
(see Chapter XXXI.). 
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^ ( 

Overlays of pierced metal will prove equally 'effective. Uiag. 322 
illustrates a soldered overlay, \ \ a riveted overlay, b; .and pierced 
overlay, (. . 



Dut;. 326. I'l'ig W- 
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* * • 

Alloys of various metals may also be employed as in the work of the 
Japanese craftsmen. J'ot example, a, tubular wire Af silver (l)iag-. 323) 
may be filled ^ilternately with beads of copper and brass ; if passed 
throupji the rollers, or slightly hammered, the beads will become 
locked. A liglit application of a smooth file on the flattened surface 
of the tube will produce* ati effi'ct similar to Diag. 324, with the addition 
of the varying colour of the enclosed, metal, 

*lf the beads are inserted with a paiMon of solder, greater solidity 
will be attained. • * 

Sheet metal fnay be adapted in a similar manner by soldering thin 
layers of different raetalS together, afterward^ rolling or hammering 
them to a uniform surface. Sections in repoutfee ma^’ be applied to 
the combined alloys, and filed le'vel or cut with the graver, to expose 
their varying colours (Diag. 325). 

Wire may be treated in a similar manner, 5 y compound twisting 
afid the use of solder (Diag. 326). 

Pierced borders may also have^altfernate kiterlacinsr strans of metal 
a|)plied their.surface (Diag. 327). 



chaptp:r XXII 

ENAMELLING 

Introductory.—The term "enamel” is directed generally to all vitreous 
substances (of numerous and varying compositions) fused with the 
application of heat upon different bases, those usually employed 
being suitable metals. 

Enamel in its original state is practically colourless; its bases are 
silica, soda, or potash, with the addit'on of lead oxide to give plasticity 
to the fused medium. 

Lead and potash heighten the colour, but increase the softness of 
the enamel. To fully appreciate this property, hold a narrow strip of 
common glass immediately above a gas jet, when it will readily become 

plastic, and may be bent or twisted to 
vurious forms (Diag. 328). 

The Clear flux is fu.'ther intensified 
by melting and alloying with its 
molten mass various metallic oxides, 
which give distinctive colour to the 
resulting product. 

Red and purple are obtained from 
the use of the “ precious metals " ; iron oxide and copper oxide produce 
other tints of red. 

Antimony oxide with the addition of certain quantities of lead and 
sal-ammoniac gives a yellow ; manganese gives a shade of vio'iet. 

Turquoises blue is obtained by the use of copp_er scale; a green 
results from copper oeroxide; tne cobalt salts with various other 
ingredients will give different shades of b]ue. 

Lustred effects are obtainable on gold, silver, and copper. Crimsons, 
blues, and greens are intensified by'the insertion of metallic foils, over 
which a protective layer of clear crystal, or other translucent enumel, 
should be fused. 
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The insertion,of'foils impart a beauty in tint, with an iridescence 
unattainable by any ot^ier method. , * 

The art its^f, while affording infinite variations m colour and surface 



l)ia" 320 —Trtptvcii in Champlev^ Enam^ 
• lh'sii:Hed and^F.\ccufed the Authv*. 


effect, is moi'e or less the expreftion of certain recognis'ed st3dcs, 
peculiar to the work of different nations, and differunt pCViods in the 
Evolution of the craft. • 













1 64 ED UCA riONA L ME TAVCRA FT 

I'o successfully praccise the art, an intelligent knowlcilgc of the 
different processes'entailed in decorative metal jvork is indispensable, 
otherwise progress \yill be slow and disappointing. ^ 

Future study is solely directed to the separate styles, anjl their 
varied technical treatment. 

The Styles - 

Champleve enamel. ^ Bassetaille enamel. 

(doisonne enamel. , I inioges enameK 

Flique a jour enamel. 



I)iag033o -Silver Pendant in Cloisonne Enamel (Student’s work.) 

Champlevt Enamel, in its simplest form, is the inlaying of a sunk 
cavity (previously cut with the graver or chisel, cast, bitten with acid, 
or produced 'from a die) with ground enamel, vvhicff is fused in the kiln 
(Diag. 329). ‘ , 

This style is admirably suited for beginners, on acdount of its simple 
and straightforward application, v/hile a previous use . of the graver 
and cutting-chisel will ensure rapid progress in the work. 

. Cloisonne enamel (Diag, 330) is so called as a result of the design 
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1O5 

bi'ing buill with,a framework of cloisons, or partitions in wire, which 
form the vertical walls.of a “cell,” an^ serve to hold'the enamel like the 
metal outlincsjn champleve enamel. The Japanesf are masters in thi.= 
style their productions on the round are well-nigh technically perfect. 

It is somefimes called Byzantine enamel, owing to the preference 
shoVn for this style by «nembt;rs of that school. 



Plique k jour Enamel.—This style gives afi absolutel}! tj-ansparent 
rendering of the mt'dium, with the ofltlines of the design»like a filigree 
(Diag. 3311. . • . 

Placed towards the light, ifs effect is similar to stained -and leaded 
glass. To ensure success, great cane and delicacy must be exercised in 
the Ijandling of the materials, while its ultimart' strength is largely 
dependent upon the correct “ locking” and “ keyifig” of the metal tracery. 
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. ' . ‘ ' 

Bassetaille in many respects resembles die-cutting, .either in concave 

or convex section. ' The cavities,, as in champkve, are ctit with the 
graver and chisd ; afterwards the ground transparent en.'^mel is flooded 
in, fired, and retired until a uniform surface is attained (Diag, 332). 
This stylg is productive of man^' beautiful shadow effects. 

Limoges or Painted Enamel (Diag 333) is 'practically a picture in 
enamel treated decoratively, and independent of a retaining border of 

nietal. Us possibilities embrace all "the 
as’|)iring craftsman might hope to achieve 
in the art. Pursued on traditional or ex- 
imrimental lines' it will provide a fertile 
study. "iTe style, truly °applied, should be 
a creation "born of the tire," its inherent 
effect (piiet and soothing, or glistening and 
scintillating as a hidden jewel, according 
to the cunning applicaVion and tiring of the 
enamels, 

•j Coated of Surface lEnamel, \'{,hile un- 
wfythy of classification as a separate style, 
possesses>»eei;*iiin exclusive treatments of a 
dislynct nature." Figures atid similar objects 
are mainlyuexecuted in this style, thefnamel being held with small pecks 
of metal, obtained oby " flvnjcing ” •with the gsaver or cutting chisel 
(Diag. 334). Chasings, die-work, and castVngs are usually executed in 
this style, in a m'anner similar to the gazing dT“pottery, and suggestive 
of painted enamej in*an elementary form. 
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F.NAMEi.LING—TOOLS AND MATERIAL 

The Necessary Tools and other Requisites dem&nd first consideration 
before commencing practical worJc in the craft. 

As in the repousse, silvcrsmithing, and jewellery branches, well* 
appointed lists are provided by the trade firms to meet the requirements 
o'f an individual student or equip the school or craftroom. 

However in the art of enamelling' certain* requisites call for special 
consideitrtion t« em-.ure their correcf choke, position,*and adaptation. 

The Bench of the ‘ island ” type (yrovided it is well lit with an 
overhead light) will ’admii^^f *^6 greatest freedom and access. * All 
vibration must be reduced "to a mininjum. smajl tool rack may be 
fixed conveniently on its* surface t/) carry the various light »accessorjes 
of the cratt. . . • . • • 

An adjacent.covered shelf (to exclude dust) will serve as a suitable 
position for retaining tftd varioufi stoppered botth's, sheers, etc., which 
contpiij ground enamel. Keep the enamel bench in perfect order, and 
scrup*ulously clean. • * 

The acids, pickles, etc., must be kept on a separate l^ble or shelf, 
and in the most direct'ppsition to allow the escapf of obnoxious fumes. 

• The Enamel Kifn^or muffle furnace, is the most important item of 
.the enameller's list, and in its choice great discretion myst be efxcrcised 
to obtain the best medium size, ctimbiped with quid? -firing, and uniform 
heat. • * 

The principal muffle^ are the electric, gas, oil, and coke* however, for 
all general purposes, including annedling and mating, the gas muffle is 
most worthy. (»f^recommendation. A 7-inch tiy 5-inch will be fpund a 
serviceable size. • • • ^ 

A Crucible*with a fireclay door pteced over a gas-ring^ may*be utilised 
for spall work with good results; while the conJentraied* flame of the 
^as blow-pipe will prove equally effective, allowing the flame is not in 
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direct contact with the enamel. Always protect the eyes with a sheet 
of mica, or movable glass screen, when examining.the work ifi the kiln. 
Metal Cradles' of nickel, mica, or sheet iron will befre(|uircd as a 
support for the work during the process of firing. The nickel plates are 
])referableowing to their clean surface and freedom from scaling 

The sheet-iron supports, if used, must*have ix thin even covering ol 
l)lastcr-of-Paris, pipeclay, or powdered fireclay, combined with a small 



I "ag. 335 ' 



quantity of alum to prevent the sfirfqcc '‘giving” on the application ol 
heat. T,hey will,'when coated, bejfully‘iV o£ an jnclt in fljickness, 
oblong or round in shape, and^concave in section, which will prevent 
the enamel (if flat) from adhering to tht-cf''»ile,'anrd admit the free use 
of the tongs. Greater ui^.iformity of heat will be maiirtaincd if perfora¬ 
tions are spaced equally throughout the surface of the metal rest 

(Diags, 335A and 335B). « . • 

A Mortar of Wedgwood Ware and a Porcelain Pestle are indispensable 
in the grinding of the enamel, while “a smallt'f' size of agate will be 
^ ^ ' useful for iTner work (Di'ag. 317). ^ . 

A Ground Glass Slab and Mullar may also be 
added to the list (IHag. 336). • 

Many smaller requisite^ ^cifl be required in the 
liracticc of the cralt, ihcluding'the enamels, acids, 
metals, etc. , 

The Enanjels ilce o( varying degree, s'ome hard, 

I thers soft anfi easily fired, therefore the stuefent must becotne familiar 
v\ th the celours, or disappointing results will .inevitably follow. For 
beginners, at 'icast, it will be wisJer to adhere to one manufacturer’s 
enamels. < _ , ' 

In firin|' 3 accessive layers, the harder colours, which require greater 
heat, must be applied first, and the softer enamels latterly 'with a careful 
and modified'firing. ‘ 1 

A reference book should be kept by each student, wherein various 



iii.ig. 336. 
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• • 

notes relating to .the firing and general colour combinations could be 
retained. By this method results may be anticipated previous to firing, 
and colour schemes clearly worked out. . 

Th&lump enamel is supplied as desired by the ounce or half-ounce, 
and for reference should have a gummed label attached with a concise 
note of its colour, etc. • ' , 

Transparent and opaque enamels may be easily distinguished by 
holding these mediums towards the light. • 

The Metals used for Enatnelling are find gold, pure silver, copper, gild¬ 
ing metal, bull Aetal, sheet iron. Gold, silver, and copper are the best 
metals for the process; fhe gold not less than 18 carat; the silver 
preferably^ above standard; copper (Swiss) or as'fine as possible with 
the minimum alloy of zinc. Th 5 copper is a perfect medium for 
beginners, owing to its marvellous durability, which numerous refiringa 
will not destroy, allowing the metal is not actually burned. 

If an error occur In the application of the colour, the fused medium 
may be chipped from the copper, whfch may* be recharged, and refired 
without oiateriaJIly affecting thfs.usefcil mgtal. . 

Gilding metal, or fine bronze, witK its inherent rich tone, is an alloy 
of copper and tin. Enhfncedrfoteur effects are obtainable on its surface, 
as compared with’a smilar tVeatment oij copper. 

Bull* metal and similar* alioys -^f bronze contain a preponderance of 
copper. . . . . • . 

Sheet iron and mild steef with a special preparation (see Chapter 
XXIV.)*will successfulli? fetain certain colours, principfHly opaque. 

lt.s ^varied possibilities’ may be fuKy appreciated ^ by referring to 
the numerous example* of commercial advertis¬ 
ing signs, al»3 the perfect surfaces obtained on 
our domestic ware. * * , 

• Castings in silver, and bfonze, if enamelled, 
rfnust undergo a preparation of “planishing” 
with the cfiaser's punch to close* the jiores, and 
“ fllnking ” with the cutting chisel or graver to 
retain the enamel (Diag^337). ‘ * 

Electrotypes, if enamelled, must* receive a 
similar prepar£rti,on. . 

Enamels fused on electrotypes or castings are never durSble or 
clear in colour as when fired over tl*e purer metal. •* 

F^t surfaces, if cast, will require to be Specially. “ keyed" as 
fllustrated (Dia|. 337). 
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The under-cut section, a, towards the outline' furnishes a grip to 
the delicate enamel.* , . * 

Tiny “pecks" or "grafts” with the graver or cuying chisel, as 
illustrated, will also provide a useful key. * 

Brass, German Silver, and kindred alloys, or other metals of a low 
melting point, are entirely unsuitable for ^nanleVing. 

The solders used on enamelled, work must necessarily be hard to 
effectively withstand .the heat* of the kiln ; while the seapis, or solde’fed 

points of contact, must be protected with 
loam (moulding sand) or‘preferably jewel¬ 
ler’s rouge (whidh is finer) mixed to the con¬ 
sistency of a paste with* water (Diag. 338). 

•Gold’solder of 9-carat grade 'will prove 
the most reliable medium for the process. 
Its use will ensure" sound joints and purity of colour after firing 
the enamel, in marked contrast to the dark stain*, prevalent with the 
use of the ordinary silver folder. • 

If combining pure gold, use;, 18-carat wire as.the s<)ld€;''. ** 

Avo*d any excess in the use *of the solder, which will ensure a 
cleai-ier surface for the enamel. *• « * * 

Surplus soldei* may easily be cleaned off’with tHe gitaver. 

Avoidance of S*older.'^-lf a *111110 forethought and attentioc were 
dfrected to the conjtructiogal work, m metal previous to preparation for 






the etiamel, many solderings could be bmittad, thus ‘ensuring perfect 
safety v\^i*le in the kiln, also perpiitting greater libert}' to be taken 
with the scheme of w«rk. , 

_Diag. 339 A, li, anc[ c, will convey several methods to supplant 
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• * . • . . . • 

the use of solder, U\ with the rivet a, the interlocking joint h, and the 

piercing saw c. 


Solders for the Enameller. 


For gcneraf work- 

* (Jrs. 

Pure Gold . . . . , . . . . i 00 

Silver ... ...*... .1 o o 

„ Copper (Swiss) o 10 o 

Quantity of the average silver solder 080 

* ^ Oj. 2 18 *0 

• • , - 

For transparent enamel— • 

Oziik Dwts. (irs. 

Pure Gold . . .* i o o 

,, Sil\«r . o 14 o 

„ Copper (Swiss) ■ t . • . o 7 o 

0z. 2 • 1 o 




CllAPl'KR XXIV 

PRI'PARAI'ION ANH (LEANING (M'^TIIK MKIAI. 

Previous to enamellfng, the metal must be annealed and .chemically 
cleaned of,all deleterious matter. 

This process is*similar to the method employed in Chapter VIL, 
with this exception, tfiat a greater degree of cleanliness is imperative, 
attained by the use of additional acids, pickles, !ind other chemicals, 
according to the requirerticnts of diferent metals. Various compounds 
and irrplements are employed fot cleahsing• metaJilic•surfaces before 
inserting the ground enamel. ^ 

The principal agents are nitric ack*I, w.>Iphurfc acid, the cut of the . 
graver, cutting chisel, ^nd scraper, also Hot diluted'caustic soda, and 
methylated spirit. 

'Tnr “PicKi.rs,”- 

Nitric Acid Rickie— • ' 

1 |)art ef nitric acid. • 

6 Jo 7 parts water. 

• 

Sulpjjuric Acid IJjckle— 

I part of sulphuric»acid. 

8 or 9 parts water. 

Aoj h.—•iTi prepiuiii^ tlie “ pickles*’ add tlic a( ids to the water. 

« * 

Gold will be cleaned by carefully annealing and allowing it to cool, 

It is then pjaced in a porcelaia “boiling out "'pan containing a 
quantity of the nitrif jDickle, and brought to boiling point, when 
a dealt, yeljow surface will result. * , * 

The piT'ts. intended for the erj^mel must now be scratched and 
brightened by scouring with a clean, hard brush and powdered pumice. 

Any suspicion*of gTcase may be removed with soda and water,* 
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combined with sev'efal drops of ammonia. Aftt^rvvards immerse the 
metal in a«bowl of clean water until ready to “flood in" the ground 
enamel. If the gold fias been directly cut with the graver or chisel, 
do not lose the glistening lustre by annealing of inserting it in the 
pickle. • 

Transparent enamel, alwai^s emits greater brilliancy ovef' a newly 
incised surface. ^ 

*ln removing the work from the various “ pickles," use either a 
wooden spatula or glass tongs. • 

Steel pliers "or tongs should be avoided in consequence of the 
objectionable oxide which they produce upon the metal surface. 

The use of tllb porcelain part is preferable ,to the copper vessel 
for work In enamel. • 

Silver, ‘after being annealed and permitted to epol, may be brought, 
to a pure white colour by boiling out in the sulphuric pickle. After¬ 
wards scour it with *he brush and powdered pumice, etc., as in the case 
of gold. It may also be quenched direct,and cleaned in the cold 
sulphur^ pick\f, t^l a longer .timt^ mu^t be^allowet] (or the action on 
the metal surface. • ’ 

Gold may also be clwnejj inljie sulpfluric pickle. 

’ Copper of alUgrartes oxidises readily; this condition is particularly 
noticeable after anncalitig or enamellrtig, whin it ‘casts off a decided 
black scale. ^ ^ ^ ^ ^ 

in preparing its surfaceior the ename*l, it is immersed in a bath of 
1 part^iitric acid, and 2»»r 3.pctrt« water. m 

This treatment*will produce a glish. ning red hpe on the surface of 
coppf^. Any surplus^residue may be remov,ed by scoifring with a brush 
and powderad pumice. ■> 

A thin film of cfciKi moistened borax applied CA'er tht unonamelled 

• p^rts will produce, on attaining a certain temperature’ a protective 
■ coating of borax glass, which will lessen the oxidisation and^ prevent 

* spurting t)f minute black spots ewer the molten enamel. * 

Apply ihe borax carefully to piTvent any of that ipedium coming 
. into contact with the enamel* • 

Sheet Iron derftands an exclusive preparation to era 4 rca\e the scale 
which 'is prevalent on its surface, also a speciallj^ prepared flux. 

In its early‘stages i> is pickled in a solution of i part nitric acid 
or hydrofluaric acid to 6 parts of.water, which effectively r^oves the 
scales. A final scrubbing is then directed over its surface with a wire 
•bru^ and sand to render it even and bright. 
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Its first coat of enalnel results in a dull, bluey ^rey, and on this base 

the other colours which are exclusively opaque are graduated. 

• » 

Note.—I n deanilig ancj pickling objects in enamel, a shallow porcelain/ray with projecting 
lip is a pour will provide the most serviceable utensil. a 


Cieantvg the Metal with the Graver.—Part^ intended lor enamelling 
on any metal may be effectively cleaned With the fresh cut of the graver 
or chisel, independent of chemical application. 

Grounds pr cells intended for colodr, if treated in 
the manner, always ensure a greater reflective 



Diag 340. ^ power. ^ 

Thie effect is intvnsified if the e,ngraved surface is 
wrought to a convex s‘ection (Diag. 34q). 


After CBtting, immerse the work immediately in a vessel of clean 


'water to prevent oxidisation. 



CHAPTER XXV 

PREPARATION OK THE ENAMEL 

The grinding and washing of the •lump enamei will be accomplished 
by the aid of a pestle and mortar, combined witli an eflicient supply 
of water. . 

The raw material, if moderate in size, may be. ea’sily broken, with a 
few blows from a steel hammer. 

Larger pieces, on the application of heat and sudden quenching, will 
readily csujnble under pressure of •the nestle. Before commencing the 
work estiinate tlfe quantity requi'red, avoiding Surplus,’as freshly ground 
enamel is always preferable. Thus thc^»majority of lump cnamcls,are 
more satisfactory and^’conoi^iearthan the powdered medium. 

When grinding, immerse the lump»enamej in sufticient water to 
prevent* the chips “flying” during« the jmocess of pounding with the 
pestle The mortar may be rested dn the •s'&nd-pad* which will reduce 
the vibration. Apply the^pestle, firmly held in the rig!;t hand, with the 
elbow close to the side, whipfi wilf admit.of greater pressure. 

Co'/iinue with a regular rotating action until tlie dump enamel is 
reduced to a coarse satfd. ' ^ 

During th’s process the water will assume a mi'Jry hue , slr,un this 
milk away and continue washing and straining, until all residue is 
r.ertioved and the liquid perfectly clear. 

• In genej'al practice, apply.the enamel as coarse as pccmissible; this 
condition tends to greatej brilliancy‘when fired, f'lne sand is about 
the correct consistency of the cnedium after clea,ping. 

In grinding opaque enamels the necessity for washirfg ‘is not so 
important, but always reduce opaque enamels to powiler. 

Ground Ena^l may be retiiined with a siliall ([uantitv ol w.rfer in 
wide-moilthed bottles wiA cork stoppers. They are spec adapted 
for the removal of the enamel with a*palctte knife (Diag. 341). 

^ A gummed label attached to the bottle with [larticudars regarding the 
enclosed enamel, would on future occasion simplfly the work 
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In I'ntninmg enaimis for lengthened periods, keep them in a dry, 
po\vdere<i condition : if kept moist they are liable to detenoPate. 

lieliire appbcation to the metal surface, trans[)arent ewunels may have 
a few drops of nitric acid, or cyanide of potassium 
solution added to the final wasliings. 

Surplus Enamels of, vario'js ( olonrs should not be 
discarded, but collected in a wide-mouthed bottle as a 
“ backing” for the obverse side of futuije work. 

Finely-ground Enamef will be obtained by the use 
of the agate jiestle and mortar, or 'by being reduced 
u])on,the ground glass slab, with the small mullar. 

fc(\s the finely giound medium is principally used as 
a ])aint for tinting purposes, a few drops of fine oil of 
lavender may be added after grinding, to ensure a free 
manipulation of the colour. 

.\ minimum quantity of fat oil of turpentine biay also be used, but 
anv excess of residue 'vould prove hurtful to the strength of fine 
outline.s. ■ • ' • ' 
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CHAPTKR XXVI 

( HAMPLKVE ENAMEL 


Practical work in, champleve enamel for lli>i young ^udent must 
embrace a simple and direct pattern, without (Wag. 342) unnecessary 
detail, 01 ^he exacting work witli the' graver and cutting chisel may 
become monotonous. , ' _ • 

The metals employed must be of a fair weight; if in gold or silver 
sizes 10 to 14, sheet metal gauge, and if in the baser metal size;: i.S to 20, 
Birmingii^m wire gauge. ' j • * * 

The above tHickfiesses are eqtial fc th;* of the average penny. 




Di.ig i 42 . 


• •• f 

Anneal clean the tne'tal ; afterwards transfer the. design to its 
surface with a clean scratche<> line. • 

Fix the metal on thS engraver’s cement stick (if sm^j 1 )tDiag. 307), 
or on the chase<'’s pitch bowl (if large) (Diag. 23).* 

With, the loifenge-sh^ped graver (Diag. 311), apply a clean "incised 
outline, following the previously sgratched pattern to a uniform depth 
of 21^ to 411 P®tt of an inch. Carefully observe»in Diag, 310 a and n 
the right and wrong cutting angles of the graver. 






178 ED UCA TIONA L ME T4 L CR^ ET 

Unless the use of the jiravcr is mast,ered progress in champleve 
enamel must necessarily be slow. Therefore, for beginnecs at least, a 
convenient piece of soft copper for preliminary practice with the graver 

and scorper will prove most hel[)ful, 
With the inejsed outlining complete, 
apply the scorper (Diag. 312), using it 
at varying angles until a well “ keyed " 
surface and regular depth are attained. 
A “squeeze” with chaser's wax or 
modelling clay will clearly depict its 
relative heights (1 )iag. 192) 

The Sharp-cutting Chisel and Hammer 
must be used in the above process if the work is of large dimensions 
Even in smaller sections it may be employed with advantage in paring 
and roughing out the main surface of metal (l)iag. 3431. 

Its use in the early stages of champleve is preferable to 
the tedious, and somevyhat slow work of the scorper. 

Observe Uiag. 343 where the correct working angle of the 
chisel is shown. Alter the bulk of metal is cut away, the final 
levelling will be ac.'omplished with the scorper. If using 
opaque enamels, an absolutely uniform surface is not essential ; 
but with the transparent medium, badly engraved grounds 
are magnified. The sharp dotting punch will also provide a 
reliable ground (Oiag. 344). 

Diag. 345 will convey several pos.sibilities for the treatment 
of grounds in champleve enamel. 

The Justifier or Bullsticker (Diag. 311) will now be utilised 
for repairing and trueing all irregularities on the " walls ” of 
the “ cells ” previous to the insertion of the ground enamel. 

The obverse side of the metal must also receive a slight 
"tooling" with the scorper (to retain the enamel) directly 
behi.id the sections already incised (Diag. 346). 

This process is most important to ensure an equal con¬ 
traction and expansion of the metal and enamel, otherwise 
the uneven shrinkage would result in the brittle enamel 
“sparking” off on most unexpected occasions. 

Finishing and repairing the metal surface before tlie application of 
the enam'-l is a most necessary process, although many times neglected. 

The slips of the graver, or other blemishes, will easily be effaced by 
the use of the smooth file, scraper, water-of-Ayr stone, and hano-buff 
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^CH^MPLEVE ENAMEL 

' * \ . • 

After obtaining a passable surface, chemically citan the metal immedi¬ 
ately after, the finishing, as directed in’Chapter X.XIV., and grind the 
enamel as already described. * 

After griniiing and washing, “flood in” the moi^ enamel with a small 
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camel-hair pencil, or spatula of wood or metal (nickel-plated) which ii. 
(iractically rust resisting (Piag. 347). ‘ 

If the cells are extremely fine, the spatula will be the better 
instrument. . • • • 

Shojld the,celte be,large*and »pen„a fe;w 
drops of prepared gum tragacantH added to 
ihe moist and ground•entyr^l.^vill a»f as an 
additional fixitive The fine camel-hair brush Piau 346 

slightly damp will, if applied, remove every 

speck ot surplus enaihe^ remaining on ^le surrounding strap-work. 
Tins surface gleaning before firing is most necessary, especially on 
conoef. to ensure cleareand-unifisrm outlines of enamel 
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Narrow kri^ps of w^te Wotting-paper must now be lightly*applied 
at the edges.of the cells tq suck of^all remaining moisture. 

Large surfaces of unfired enamel may be levelled and pressed in with 
• a sAall palette knife. However, it is advisable td keep the medium 
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slightly full, which will counteract the “sagging” of the enamel during 
firing. Avoid irregular thicknesses of the enamel; thin -and evenly 
applied cnamels-are always the most successful. 

The firing of the enamel entails several preliminary operations 
demanding delicate touch and care. 

With a large-sized palette knife place ,the tnnmel (well-centred) dn a 
nickel or sheet iron cradle, preparatory to'steaming off all remaining 
dampness; all soldecings mdst be protected with a oaste of loam, 
rouge, or whiting. Large surfaces of metah, to prevent “ sagging,” may 
be “ bedded " on fine whiting, or in a plaster-of-Paris mould. 

A small drying chamber free from dust may be arranged immediately 
above the enamel kiln. However, with ordinary care, this drying may 
be accomplished by placing the work In front of the open furnace. 

Long charging tongs, with sharp tapering nose (Diag. 348), will be 
found most.desirable in the removal of the enamel. 

Dry the enamel thoroughly before firing; if damy, the surface will be 
disturbed with the “spurting” of ihe medium; 


As quick firings are preferable for the ftrat firing in transparent 
enamel, have the kiln at full heat. " . 

Watch it carefully during this important process, until the dull, 
opaque, unfired surface gives way to a molten, glistening sheen, cdpable 
of refK-cting the large palette knife if held over its surface. 

Care'.'ully .withdraw the enamel, and permit it to cool gradually in 
a warm atmosphere. 

When perfectly cold, examine the work and arrange for subsequent 
firings. ' . I 

If copper, first clean off the scate by insertion in the nitric acid pickle, 
afterwards., scouring the‘ metal with a brush and ground pumice; if 
silver or gold, it may be inserted 'n a porcelain disli of cold sulphuric 
pickle and gradually bi^ought to boiling point. 

Rehtove. .the enamel with a wooden" spatula or glass tongs, and 
permit ifti/ cool before finally washing out the water. 

.Ml inequalities of‘ surface and minor defects can now be remedied, 
also the cells recharged .with the various colours. 
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In refiring avoid a cold surface, but pkce the work with the palette 
knife on a prepared hpt cradle, whi^h will ensure'a direct and rapid 
tiring. , ’ * ^ . 

Any holes must be picked out with the point of a graver and the 
corundum file,‘and afttfrwards washed with a smalt quantity of hydro¬ 
fluoric acid. Use great 'care with 
th[s acid, and retain it in fhe gutta» 
percha-covered bottle as supplied. 

Its action will effectually clean 
out all discoloured matter or residue 
resulting from the corundJm stone. 

During the grinding with the 
l orundumj or cleaning with the ‘graver, rest the enamel og a pad of 
cork or rubber, which will relieve the pressure and lessen the danger, 
of straining the enamel (Diag. 349). After a thorough clea'nsing in 
running water, and* with the final firing, apply a thin film of clear 
crystal, which will produce grtalcr*liquidit»>f in the 
underlyiiig colours.* . * • • « • • 

Champleve Enamel may also be prepared by piercing 
the cells with a fretsavJ ai*d*,S€iJdering or riveting a 
ground of metal* lo the oBverse side^ of th^ object 
(Diag. 550). ^ 

For small panels this uiethod \wll be ^fijund qu^ck 
and'effective. . • 

A Matted or Egg-shtSfl Textuft may be given to the*' 
enanjeJ^surface in preference to rhe preV*ailing glaze.. 

1 h*is is attained by stoning the enamel ’to a level 
with fine corandum and water, pumice, and finally with 
a smooth water-of-A^'r sjone. 

• .Apply the last prpcess wfith a circular action, which 
.will result in njore perfect uniformity of texture. 

The nTetal strap-work ^,^lrrot^^ding the champK>/e enamel may be 
oxidised wi*h an applicafion of warm ammonium sulphtde, or it may 
be silver-plated or partijil gilt* * . , 

If any variations are apparent in tife surrounding walls of metal, a few- 
quiet and simpki^lines with the graver will mirvimise this defect. 
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CHAPTER XXVIl 

( LOlSONNE ENAMEL ' 

* • . 

Cloisonne Enamel consists in the outlining of the design v/ith thin, 
narrow bahds, or threads of metal to hold the enamel, to which the 
'use of various metallic .foils, cunningly inserted throughout the grounds, 
conveys a jewelled effect (Diag. 351). Its practice is extremely fascinating, 
and the style is admiraWy suited for the precious metals, less weight 
being required than with similar work in champleve enamel. , ■ 



Iliag. 351. 


Material required- The metals xyill be of a compakatively thin nature, 
owing to the inserted cloi^ons, combined with the enamel, adding weight 
and strengtft to the work. ‘ v 

An aVtlage size in gold and silver is 6 or 7, metal gauge; m copjier, 
size 25 or 26^ tf. VV.d.* , 

.The Bands of ^Xfire jre procurable in gold, gilding metal, silver, o'c 
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\ • * 

copper 111' oblong .bcctioji, anS about of an inefi wide. In thickness, 
the wire is equal to ordinary writingj-paper. Many*variations of these 
bands are pos.sible in simple or compound plaits. . 

Keep the Cloisonne Wire in good condition b*y winding it (after 
annpaling) lightly at]d flatly on a wooden reel. 

If in "kinks" or (fut* of. shape, it may be regulated t)y lacing 
alternately round several nafis or stoiit pins securely fixed in the bench, 
as illustrated (k)iag. ’,52), • 

Model the cloisonne wirr* with the round-nosed i)liers and tweezers 
to the exact outline of the design (l)iag. 35 0. 

Cut. the various details with a^cutting chisel, resting tke wire on a 
piece of sheet brass or ricrman silver. • 

If cut \vith the shears the wire will- lose its shape, and give greater 
dillieulty in mitring. » , 

Cloisons of the same foi m, if repealed several times, may be easdy 
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attaineci I s seeurily fijfiTig •pihs.on the design at the- exact points of 
coniuit, and bending the soTt wiee to the* exact outliiie (Diag. 35,4). 

The Sheet Metal imist now receive a corresponding rim to enclose 
the cloisons ;Hul strengthen the w'ork, 

If the panel is sf|’'are or oblitng in shape, the fedge may l>e easily 
•wiKiught u]) on a bc^'k iron (f)iag. 355). * 

. If round, it will require a half-crescent tool ora small hamqjer head 
fixed in thT vice (Diag. 356). * * «» * 

During t%e formation fTl the edge, work to a narrow guide line, drawm 
with the stet'l divider.s. ^ * • 

Placing the Cloilons. With the v^ires bent to shape, and the metal 
disc complete’tind chemically clean, arrange,the cloisons to the exact 
form of the design over aijtreviously scratched outline (lhag..357),* 

Solder may be used for fixing, bul«mainly on round vessels irregular 
surfajes. • * . 

* Other substitutes tire ‘ glaire" (white of an,egg), rice paste, or Uiin 
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gum. However, on fkirly uniform surfaces a light sprinkling of flux 
(carefully applied) will be found a reliable fixitive. * 

The Flux after grinding must Be thoroughly dried, and with a small 
quantity on the enU of a palette knife, gently vibrated eveqly and 
thinly throughout the cloisons. Remove the ws'rk with great care to 



.... 

Crescent Stake 


av oid disturbing the wire^, and apply a quiok firing. This will effectively 
•secure the dloisons in position, and simplify the dompletion of the work. 

The Powdered Flux 'may be sifted from a small perfor^ited metal box 
if desi Td. * ■ ^ , 

Sol ler„. if 'utilised, must be as p^^re as possible, gold .solder being 
preferable. > . 

Objects in 'the Round with cloisonne decoration must either bd 
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\ • * 

wrought from the. flat circle Vr constructed with if lap joint (Diag. 142), 
otherwise the soldered seam is liable to give way in the kiln. 

Round Vessfls'must hwe an interior coating of epamel; counter- 
enameliing must be applied to all panels, etc., to protidc equal expansion 
and contractiorf of the different mediums. 

Gold, Silver, or ’Platinum .Foils may be used with telling effect 
throughout the various styles of enamel. 

TDifferent designs and devices may be •executccl in flat or bas relief 
on foil surfaces: circles of vsried size may be pierced out of foil or thin 
sheet gold with a'perloir 

Impressions raay also be obtained with ‘ blind toolinir”.on the thin 



and susceptible foil •while resting on a flat pad of coilk or. leather 
4riiag.^358). , * . . 

Irregular shapes ifiay be cut out on the foil by inserting it between 
two.layeisi of “ stftmp edgungs," and carefully drawing the "desired 
pattern on ^je paper surface, afterwards cutting out the. shape with a 
pair of scisaors or a sharp penknife. The foil will easily be released 
by floating the paper anfl foil (combined) in a saucer of wajer’until they 
separate; having previously pricked holes through paper and foil with 
the pouncing heeTlle. f • • 

Place the /oil on the enamel st^rface with a little gunTj.aagacanth 
applied with a small brush to its under side. . " ^ 

• Prevent the accumulation of air during the firing by pricking its 

• • 
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surface from behind Vith the pouncing nfedles (Diag. 359); also give 
the foil a slight fulness, which will jemphasise its brilliancy. • 

Before firing,.dry it carefully, or the median^ will be liable to spring off. 
A slight firing '&ill be sufficient to fix it, using a small palette 
knife as a spatula to press it down slightly (if required) bn removing it 

from the tiln. . ' * 

After cooling, diffuse a delicate .film of translucent enamel over the 
foil, and avoid hard edges by a- careful blending of the colours. 

When the enamel is level 'with the clokons and successfully fired, 
clean and grind its surface to a uniform level, using the fine corundum 
file, lump pumice, and smooth water-of-Ayr stone with a little water. 

Proceed carefully wilh this work,'as a coarse or* hurried treatment 
might injure the delicate enamel. ■ • 

, The work, after stoning and cleaning, may again be fired to 
produce*a smooth, li()uid finish; or it may be hand finished with 
crocus powder or rouge applied with a hand buff (a strip of felt or 
chamqis leather glued to a.narrow length of vwood). 

A little oil in conjunctiqn wjth tlv; po.wder will assist jts appl(cation. 
Bright and dull sections may hfc introduced throughout the enamel 
surface with acids, or they 'may t»“ Vp'ckod.” out with a small 
water-of'Ayr pencil. • * ., * , 

The cloisons or wires'may be*^finally gilt, pUted with silver, oxidised, 
or given a bright fimsh. * 



CHAPTER’ XXVIII 
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ri.igi r a jorR knamki. 
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Its Principal Features. Pliqut; a jour enamel js i)robably the most 
delicate of.all the styles. • 

It consists in the production oV a friigree in wire or pierced metal. 
The resulting cavities are then filled with 
ground enamel and fired. 

Successful results can only l)e obtained 
by a correct and careful mnnipultilton V'f the 
metal and enam»l. 

The metal, must not be less than sizes 10 
.or 12 in gold and silver* sh«e<, lifctal gMige, 
and sizes 1^ or 20^ copper, W.W.C. ^ 

Keying the enamel is the mos‘ important 
part of the process. 

After fretting the design v»ith the piercing 
saw, and trimming all iiATgirlaritiy's of outline, lake a Sliarp graver and 
‘ flinL' ”jlhe centre oT the pe'rforaeions (D(ag. i6o). 

These small incisioas act as a key in holding the delicate enamel. 

If the design is executed in filigree wire, this should first be slfghlly 
hollowed (Diag. 361).* . ' * « 

Wires ol gold, ptajinunn. Silver, and copper may be used as a filigree. 

, Soldering of the filigfree may be easily accomplished 
if the wi?ts are previously ^aent* to shape, groupcdi) and* 
slightly imbedded on a pdVfectly levef surface of chaser's 
wax or modelling clay (ji>iag. 562). • 

A mould in plaster is taken oH' fclic wax. After the 
plaster is perfectly set, carefully withdra\\ tTie wax 
without-disturbing the ^ligree. The mould, with the 
fixed and prejecting wires, after baing thoroughly baked, mwBt have all 
the i^rplus plaster cleared from its surface (Diag. '563). * . 

• A small quantity of alum added to the,plaster will harden, its 
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surface against the lieat. Now paint the/seams and. points of contact 
with thin borax, and apply thej minimum . of ,9-carat goM solder to 
each joint, using the mouth blow-pipe in the soldering.' 
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The tii?y grille resulting from this process may now be- placed on 
'a thin sheet of mica'previous to the insertion of the enamel. 

If the surface is small, it will remain perfectly fl^t; if large, however, 
small strands of sheet nickel may be utilised in binding it in position; 

* • - . • 



« 



Diaj;. 364 Various Supports 


or a thin plate of aluminium bronze ihay l|fe used, and its edges 
slightly br.V- over the filigree as a greater security. • 

The abov^ rtiethocVs are always more reliable for the first firipg of 
pli^ue a jour enahiel; while the upright position may be employed 
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for future firings (w^en possible) or in work ‘demanding a special 
preparation\ Diag. 364 vviy convey several positions,of the work during 
the process of (jring. ' 

In filling the perforations with ground enamel,*keep it slightly full 
towards the ceTitre, wh-ich will circumvent shrinkage, and any fulness 
resulting will add to'the Jiquidjty of the colour. /■ 

Several firings, with careful application, will be necessary to complete 
the work. 

The enamel sections may be produced* in relief by fixing the filigree 
on a mould macfe of specially fine plaster-of-Paris, or dental casting 
powder (Diag. 365). The concave sections 
are then graved otit where desirl-d, and 
the mould slowly and perfectly baked .to 
get rid of all moisture. 

The ground enamel is then applied, to 
th'e required height, fired and refilled 
with enamel until the desired iwurface is 
attained^ * . t . • . ' » 

Bowls, Cups, or Similar Vessels •ma/ 
be successfully treatecL in tijis, sjyJe by Engraving or carving the dgsjgn 
on their surface, •untfl the semaining metal of the interior is reduced 
to a'‘skin.” . * i .1 

Into these cells the (Jiamel is placed, fired, and refired until a uniform 
surface is acquiped. • . *• 

The‘“skin” of metaUk npw'tjeated with nitric acidrUntil thoroughly 
dissq'yeJ. * * . 

Other methods include the use of gold wjres sofdertid to the copper 
bowl in the /ormatiop of the design, the copper shell being dissolved 
with acid after the completion of the enamelling. • • , 

Plique a jour enamel,*yh»le exacting in its preparation,’is fascinating 
jn results, jtnd it affords a wide field for experimental work. 
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CHAFTEK XX'lX 

« 

BASSETAll.LI AND ENCKUsS'KD ENAMEl. 

« 

Bassetaille Enamel is specially suited for Work in geld and silver—the 
precious metals magnifying its heights and intensifying the shadows. 

Its practice gives full scope for‘masterly touches with the graver, 
, cutting cfiisel, or rnpoussc punch. 

It rrray be effectively applied to the decoration of small panels, finger- 
rings, pendants, and lockets. • 

Epgraved or Chased panels must be executed on fairly thick metal, 
not less than sizp 12 in gold ^r silver, and sizp 20 tei ccvpper.* (Kepousse 
panels may be wrought on much thinner metal ; sizes 
5 fw» 6 in the precious metals,*<ind svfs^<2j 01* 36 in 
copper, will be of sufficient strength. • * 

Model the relieV sligfetly lovrer than the surround¬ 
ing rim, the resulting cavijy acting'as a be^ fqr the 
various colours (f)iag. 366)' and leaving sufficient 


i) 

367. 

margin for a final surface of 'clear, transparent enam*!- P'oils of 
various tints and forms may be inserted. • Dry off each colour with the 
blotting p'aper before applying another, which'will'prevent the enamels 
intermixing and mudcKness appearing in the firing. 

Imchasing or carving' the reliefs, aim maioly at a 'direct and strong 
effect. ' , 

Shadows will show to best advantage if imparted with thin but jjeepl^ 
incised lines (Diag. 367 Jl » 
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• • » ' 

Wave Effects may.be atta^ed by a sculptured ti^'atment of the ground 
(Diag. 368),^hile’x('/V('/;(v/ or dotted tines, vyill produce, results of varying 
effect when coated with a \trface of t/ansluccnt enamel.. 

Encrusted Jr Coated Enamel is the direct fusing*of the medium over 



a metallic surface; not necessarily 
with engraved walls as in c'|ampleve, 
or outlined with wire as in cloisonne. 

tomnlete chasings in bold relief on 
panels, bowls, or cups, may have their 
entire surfaces treated with various 
colours. 

• 





Diap; 369 


• • . 

.Small figures enliitrly on the round may bb coated by this process. 

riie surface of the metal, previous to the application jif the enamel, 
must be slightly “ fliiil ed with a graver or small cptting chisel. 

Tea-caddies, smal!.bo-w 1 s,*and spoons may be coated in a similar manner. 

•Apply tljg’enamel ip a thin, pniform layer (Diag. 369) , • 

A surface of flny on conni»r wiTl result in manv vaPviner shades of gfold. 





CHAPTER XXX 


I,IMOGEN OU I’AINTEI) g:>IAMEE 

Painted Enamels eierive their outlines Iron the colpur scheme only, 
without wire, cells, or chased details.' 

Faithfully conceived, each production should be a decorative creation, 

" born of the fire.” Executed on traditional or experimental lines it has 
few limkations to the ingenious worker. 

After study of the preceding chapters, the student will have attained 
a passable knowledge of fhe application of the various tools and material 
associated with the craft. , , .s ^ ' '( 

Consequently, the practice ofiEimops enamel may be attempted 
wii> considerable confidence,'-jrrespy-jctiye of its acknowledged diffi¬ 
culties. ^ „ 

The outstanding features are its brilliant and mystical, colour 
schemes, unfettered by walls of metal or ribs of wire (mainly asso¬ 
ciated with the execution of thampl'eve, or.olique a jour enamels). 

The Metal (preparation).—If in gold or silver, use sizes 4,'5, or 6, 
metal gauge, and sjzes 25, 26,-and 27 in the baser metal, keeping the ' 

relative weight in proportion' to the 
dimensions of the work. After cutting 
the metal to size with the shears, and 
regulating Ms edges with a smooth §.li4 
proceed to strengihen and key its out¬ 
line for the reception of the eK.*inel. 

'' This is besX accomplished by doming 
the panel towards the centre, and slightly 
rounding the edge (Drag. 370). 

The Steel Burnisher may be used in this work, but. only for small 
paneld or thin metal. Larger panels nmst be wrought over a steel 
stake or edge of hard wood with .a wood or horn mallet, and latterly 
planished smobth with a steel hammer. During the process keep the 
metal soft by frequent annealing (Diags. 355 and 356). 



I liai;. 370. 
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After working the'edge to\shape, file it level af the base, leaving the 
resulting irfl^or " burr 'I olVmetal to ac j as a key to th-e enamel. 

Many variatJoris of these edges are possible (Diag. 374), and their use 
adds eonsiderably^o the strength of the panel, and'affords an excellent 
grip to the delidate mectium. 

ff the enamel panel ?nte*ided for setting purposes, firstA:omplete 
the firing before preparing*its cavi/.y, <)ther\vise the alteration of its 
original size’ as.a result of the firing, mighT lead to future difficulties. 

Panels, if ^’mbcdded in»plaster-of-PaVi,s with a little alum, and 
thoroughly dried,'will maintain a more uniform surlace (l)iag. 372). 

The Enamel may now be ground and thoroughly filtered, until the 
milky hue has disap'peared, and the clear, glistening medium remains. 



Opaque enarripls will not require excessive washings. 

BefoiA grinding the etftmals' work out the eolour seheme on paper; 
‘ after\\afds, if in dtfhbt regarding the enamel, fire^a small test-piece. 
Apply file colours frorij the point of a small palette knife, and flood the 
moistened -enamel over the metal with a small brush. A first firifig of 
flux may be used as ti base, which on copper, with a quicTe firing, will 
j<wi«lt jn a rich gold<en yeUotv; on silver, a satin finish with a tinge of 
3^11ow ; whije gold will reflect its original hue. 

The offhirse side'of the n^etalwill require countc*r-ena'melling, using 
for this purf»ose any of the “backings” obtained fromi^-the surplus 
grindings. A little gum tragadhnth may be adcted to the enarqel during 
its application. * * « . < 

Objects of/an irregular shape may haye ‘the ground enamel 
“caught”, on their surfac/ with the addition of a little reijticed‘collo¬ 
dion; this ingredient leaves the minimum of residue. wWth is a 
most necessary quality for the purity of the colotir, and reliability of 


o 
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Hells i>r air, small “blank” surfaces, 4 r other blemishes occurring 
on the base of flux must be carefully cle/ned with the/acid, picked 
out with the graver, and finally washed vyith hydrofluoric acid and 
water. 

The defects must then be carefully filled with ground enamel and 
retired. 

Alter the attainment of a satisfactory surface the other colours may 
be gradually a])plied m thin uniform layers; carefully flry out one 
colour before tiddmg the I'lext ; this m-thod w’ill prevent the one 
medium flowing through the other and causing an irregular and muddy 
effi.'Ct. Caro must be exercised to fire the harder enamel first, and 
gradually adtl the setter mediums. ^ 

I'inamyls genertilly do not mix will, better results bt'ing obtained by 
fusing oni' colour over the other. 

I’.imted enamels demand a finer application of 
the medium, therefore, in tin- final grinding. Use 
th ■ agate .norta ' or ground glass slab and mullar, 
invisteniiig f he enamel >vith a lit'U' oil o\ lavender 
or giyceriiu, and water (l)iag. tyi). ^ 

FoilS may "’'c irserued as in champleve or 
cloisonne ~ gold foil under greens and yellows, 
same blues and reds, s'lver under blue and violet. 
Doipe the foils sligh.th', for a crinkled effect on 
certain work will p.'oduee a unique effect. 

Pierei' the .'Airfare of the foils with' needles 
to allovx esctipt of 'air (as previously 4'''‘-“Cted) 
and soften any iiard outlines by a careful shading 
of the enamel. If the foil tiecoiaes' tarnished, 
remedy- tlii.s'defect by carefully annealing in the enamel kiln. 

Grisaille (l)iag. 373This strong, decorative style of t,he -y’.J 
Limou-ins with its dense black, or deep blue j;;rounds, shaded and 
ornamented By the- application of thin, dyicate layers of firiVdy ground 
white enamel, has much to interest and evoke the emulation of the 
student. „ 

The Process — Upon a ground of black or d^ep blue the white 
powder may be effecdivfly applied by stippling, using in this process 
a needle {>e,.fine spatula. ‘ 

Repbaxed firings will be necessary to realise perfect ^effects of light 
and shade. ^ ' 

. Oil of lavender, or glycerine and water may be used in grinding the 
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enamel. Rich details* can lA sugge.sted ,\vilh foil ; draper}’, hair, and 
similar part\may be oii^liili^d with gol^ (solid or in d(»ts). 

In firing special care /nust be e.xercised, otherwise the thin and 
dclicatw layers of<\’hite are liable to become absorlTed (if over-tired) in 
the ^backgrounef 'pio’roughly dry off all the medium emiiloyed m 
the grinding of the enamtl fu'liwe inserting the work in the kill/ 

^'oils require an extremely light .firing. Iridium may be employed 
for painting Jinu shading lines in black ovef- their siwlace. This medium 
can be obtained jirepared, ;?nd may be applied direct to a metal or 
enamel surface. Use a little gum tragacanth or fat oil of turoentine in 
its application. 

Transpjirent anfl opaque enamel combined may be introduced in a 
luslred effect. Grind the transparent medium to rough, faceted chips ; 
afterwards blend it with the o|iaque colour, keeping it slightly in excess.. 

Fire the enamel very c.irefully to avoid entirely fusing thi; trans¬ 
parent colour. AftiTr firing, grind its surface to a jierfect level, and 
finish it ^with a high polish, whem .th(>« beautv«of the two mi'diunvs will 
be fully it.’^ised* 

Hackgroui^ds ol white may also b(? ]:>rc])ared, and various schemes of 
,decoration applied to.tfiei* s^niiice "inAr style similar to the hifgiily 
col'Uired liatterseS.cnamcls (tl a century ago. 

Treated decoratively^good results are possil/c, buf the general effects 
are too suggestive ol mwiiaiure and4hina pa^iting. 

l^K.XClR.il, iNOirS O.N 1111; I'ROCF.SS 

En 5 mel may effectivTly be removed from a pietallic sufface by applying 
light vibrations on itij obverse side with a steel hammer while held in 
cold water, which wiW result in the medium cracking, No^' appiy ,to its 
asv lilac^’ a paste of hydrofliiomc acid and fluorspar,’and allow it sufficient 
iime to act Jjefore washing off. ^ ' 

Thinffaiyers may* be disp^rseti by a slight application* of heat and a 
sudden queiMihing ; any sSiafl “ s[)eck? ” remaining may b^^ground with 
corundum o» “ilinked” with a*scorper. • 

IXmsity of colftftr (in jiarts) may jlso be remedied grinding with 
the eordndum Jile and refil ing. ^ * 

If a panel beeSmes twined diiring the firing, replace it in a kilfc until 
the enamel i« fused. Immediately* remove and place it u^xm a hot 
le\(d ^urface, simultaneously bringing a heavy pressure to bear upon 
rtie objectionable parts. 
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The hot edge of a large j)a,lette knife w/n be serviceable in this \vork 
(I>iag- 374)- I /' - 

Small sunken spots on any part of an enamel aftep^ firing may be 
attributed to various reasons. , > 

I hey are ])nncipallv the results of air expulsion caused by oxidisation, 
hurried brymg, or too coarse an ap[)lic».tioh of the first colour layer. 

Unobserved flaws or blisters 
on the metal surface, resulting 
from the rollingit may also be 
the cause. 

Enamels 01 jewels will not 
stand an excessive ‘heat (in re[)airing) without di.scoloraticyi or other 
injury. IJu'i cfore, in the event oj an accident and in repairing with solder, 
wind strips of damp asbestos over the enamelled parts as a protective. 

Jewels, transparent and o]iac|ue, may be executed in enamel with lair 
succe.ss and peculiar effect. In their production''raise a similar form 
in thin metal to th<' |ewei requii cd ; afterwards fire^ a layer of^flux ovei 
its surlaee, then \7rap it in gojd 0,^ silver huh turning Che ed^s of the 

foil slightly under, to secure its 
•^^'1 posHio'n.* 


Translucent colours^ 
in ' various ,-tfnts may now be 
fused oyer its face with effective 
results.' 

" Foils with a erinkled skifi will 
prove'^even more telling when 
com'bined \vith careful _«hading 
of the enamel. 

(ii eator strength ^ and simi¬ 
larity to a Jewel may be obtained 
if tTi€» enapi'bl is fired int« a box 






setting.; or small “galerie" settings may be filled with enaniel^^and fired 
as in plique a join. Unique results may^also be obtained 'bji firing a 
surface of eiiamel, and while in a molten condition prising into its 
surface a previously fretted decoration (l)iag. 37,5). 

Gum Tra&afeanth rnay be purdiased in powdered form and prepared 
for u^e by reducing it in <1 little hot water to liquid forav. A few drops 
of quince j^ice added will improve its condition. 



• • 

Diag 376 —The Craik Howl. 

• • 

^iiaich in Soln! Silvet, i>reseiited to Sir Henry Craik, K.C.n.. LL.lt., ^ the I.(ftidon Staff at 1 
Designed by Dor, Carleton Smyth. Enamel by Mt.ss De (Jourcy Lewthwaite Dew 
^Carving by Colin Itenmnre. Silversmithing and Repousse by P. W. and W. A. Davids 
of the Glasgow School of Art. 












CHAPTER XXTl 

REPAIRING, !'lMSniNGj ANP I'OLISIIINC. OF, THF MF.T^F SURFACE 

* * * • 

Commercial work generally betrays an objectionable weekness of 
over-finisfyng, to the detriment of the natural tooled eflfeet resulting from 
, its production. 

Likev<'ise, in a similar degree, the tendency to undcr-finish is 
prevalent in much ol our modern craftwork under the mistaken 
conception that it adds t« the ar*Listi.e'value'of the,object. .Therefore, 
it will be importaizt for the stpdent to fully .realise'whrfi repairing and 
finishing implies. ‘ • 

Xlie process implies the ccfrnfiletS • r/hrTtWal'ef surplus solder or* 
blemishes arising from ^the use of the file, scraper, chisel; dividers, 
etc., by the applicaiion 'of jHiniice (lump anti < powder), water-of-Ayr 
stone, crocus, bufif, :yid burros,her. ► •• • 

In their use care must be exercised lo preserve dll the original 
quality of the hand-wrought surface. 

t p«l 

The Ni.ckssarv Tools.and MArrjUAL 
The File in various grades. 

Scrapers of various' shapes and sizes will'b^ req^iued after the 'appli¬ 
cation of,,the file, which will produce a smooth and clqan surfa(?q,jvf fnetal.^' 
To level a surfae'e of metal apply tlfe flat scraper slightly moistened 
and at varying>angles. 

The Shave Hook (Dia^. 70) (round and flat.) is ,a special type of 
scraper mainlytrfr‘<|uired in soft-soldtrcd work. 

The Brass Scratch brush is principally employed for’ -cleaning and 
bringing up^„the colour of the metal. It will “prove more effective if 
used with'Seap and water, and with a* revolving action. 

Repousse .ornamentation may be considerably intensified b^ itsi 
application., , , 



,* REPAIRING, J^NISIIkNG, AND POLISHING 199 

Lump Pumice^ Stbne (sir^poth) and Water be applied after the 
scraper in%moothing the netal surface. * . 

'I'he water-^f-Ayr stone* will follow the use of the pumice. It may 
be obtained in grades, rough or smooth, and is* unequalled for the 
production of'a smocrth skin on metal. In the form of small tapering 
pencils it is indispensable 4 'orjhe finishing of fine detail. / 

^ The Steel Burnisher (ITiag. 6r))^will^be found most adaptable in 
•removing ^ma^l scratches or other blemishes frqm undercut parts of 
the work. , • • • 

Polishing Povtders, including crocus cake, tripoli, and rouge may be 
used with the leather,/elt,'and calico buffs. , 

Chamois leathef, cut in Strips and applied wfth.rouge in the form of a 
paste, will readily reach irregular«shapes or intricate detail. 

’ The Lathe or Polishing Head will be required ^o carry flie various^ 
buffs, calico mopsT'and dollies. Failing the services of a wheel, polishing 
sticks may be used, covering their surface with fine emery, chamois 
leather, basil, or felt, witl> the iglditian of a suitable jiowder applied in 
paste fqrnTto Uieir^surface. ■^Kguge.and water, crocu^ and oil, or alcohol* 
and silver vvhiting will each provick* a *relia1>lc jiaste for the precious 
metals. 

Brass,,cojjpei*, zinc, ete'r may be cleaned with a paste composed of 
rotterf stone or Spanish,whiting, comtftned wfth a^ittle fine salt, oil of 
turpentine, and methyl^tetl spirits'^^apply it with a circular itfction. 

Shellac and^spirits of wine»mixed, afterw’ards strained and clarified, may 
be ajiplicd as a lacquer « pr,ev 1 ;nVing the tarnish of brass and copper. 

S'Jver plate, after polishing and pfevious to ^toning, may have its 
surface preserved wij^ a slight application 0/ olive oil.* Previous to use, 
wash off'in hot soapy water. . 

After smoothing* the metal surface, a certain texture or*coloiying will 
-b^ftquired to emphasis^ and enhance the latent Equalities of the various 
• metals. , * ^ 

.Grefii* restraint* is required in this process, as«the rratural tone of a 
metal seldom disappoints, whereas tfle risk of creating a Jiighly polished 
and false effect is ever prevafent. • 

In the finishifl| of gold, silver, 01; platinum, the nati^r^ tone acquired 
in the’toolingfis always pleasing; unique efrects*are possible with an old 
gold or. tobacco leaf tin^or the unapproachable silver gre^ of the whiter 
metal. • • ' i*« 

Jewellery or similar work with fine detail mu3t have'aU discolourings 
•arising from the use of solder effaced before auempfing the_finai finish. 
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This process will 'be better accomplisl/ed by submitting the object 
to a "stroke ” of gold or silver, afterwards oxidi5ing and suJ'face tinting 
until the required degree of light and shade is.attained. ^ 

The fumes of am'monium sulphide (if strong) may be utilised Tor the 
above process. Larger work may be immersed' entire,* or the cheniical 
applied \\ith a soft brush, with the metal slightly warm. 

After rinsing the work in water, dry off with a soft cloth, and work a 
fine brass scratch brush in circles over its surface, which .will restore 
a uniform tone. ‘ , 

The Wheel or Hand Buff may be applied in parts to restore the 
original colour and intensify the effec^. ' . ‘ 

Silver (bright), if placed immediately above a tray of burning sulphur 
to receive the fumes, will assume beUutiful shades of blue, Ijrown, and 
. foo dark,.the silver grey may be increased by an application 

of the hand-buff combined with a little rouge. 

Copper (bright) will acquire varying rainbow sHades if subjected to 
wave^ of heat from the ble w-pipe‘or g, gas-jet.' ^ , 

In this process the co,lour, must, be•ckf'efuLly watched, and Vhe work 
withdrawn on the attainment of the' desired shade. , 

Jt' may be fixed for a consiclerable'Jnjt i'f a'thi/i film of yellow bees-. 
wax be diffused and lightly wiped over its Surface. Similar results may 
be obtained by suSpencIsng the work immediately above the fu'mes of 
ammonium sufphid^ The g,fmosph^’-e also exerttj an important action in 
the tinting of a metal, copper being the moSt receptive. » ' ' 

Opaque finishes on metal may be Obtained'^rith ^and blasting, or by 
the more desirable piethod of a' light, circular scouring with pa'fdered 
pumice, bathbrick, or fine ssnd. ' 

Brass may be brought to a fine yellow colour by afinealing, and 
boiling •off ifi hot sulphuric pickle; or to g glistening shade by a 
momentary immersion'in a bath of nitric acili and \y^er. *•< 

Piercfd Decoration or Fine Detail in brass may be brougkt^to a fin^’ 
colour with the'juiceof a lemon combined WtUh Spanish whiting.* 

Brass, aften polishing, will acquire a fine shade of brown'if imbedded 
in damp moulding sand. ‘On removal, a polish iij circles with a soft dry 
duster will render its condition almost permanent. 

A green bronze shade.may be applied to brass in g,Vimple manner 
by “po'anciqg" damp blacklead over its surfacliwith a brush; when dry 
a final bruSlc offhand polish* will prodflee the desired result. ‘ 

Zinc, Aluntinium^ German Silver and similar alloys may be effectively, 
cleaned with finely powdfred salt moistened with lemon juice. 
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In the application, permit \ to act for a^few minutes before removing, 
polishing latterly with Tripoli or whiting combined with a little paraffin 
to form a past^;. Avoid tjie use of s?)da with aluminium, owing to its 
tendency to dull^that metal. 

Jn polishing woijk with delicate chasing, engraving, etc., cover the 
surface with a protectife 1:pmposed of fine whiting and glu/ These 
ingredients when hard will set like “gesse,” but can be readily removed 
with boiling*water. 

Oxidising of SUver— 

Sal-ammopiac.2 parts. 

Sulphate of copper . . . . « ,, 

• Saltpetre . . . . i *,, 

Grind the above ingredients to a fine powder, and dissolve in acetic . 
acid, afterwards bringing to boiling point, and irnmersing the ofiject, or 
applying the solutiorf with a soft brush. 

Zapcgi and lacqi^ered stirfaces tge«erally)«re better avoided in the 
finishing'orcraftwork. 






377 —The Cup of St Miin^o 
Designed and lxc<u‘t'd by the Aidhor 







CHAPTEI? X.'^Xll 

• • 

srilMMI.^or \V('KK l*OK' KLl’or^SL AMI bll VI'R^MlTIIIN'l. 

I. Rf7'oi>,sk in Mt-tal.-.-'rhP Tools^—Simple exercises with tjie oulliners 
in the pro(juction of*pattern'and design. * , 

2. Exercises with the dotting pimcfi from the front and obverse sides 

af tlic work. ’ , 

3. The apjdiealion of the outliners and dotting punch (combined). 

■4. Embossing of simple forms with the rounded modellers or hollow 
punches., ^ . • • . • . • , 

5. Iv.- nrakingof sepoi^Ssc^Oneheifrom stec^ wire aijd forged “blanks.” 

6. Prepart^ion of the pitch (hard atid soft). 

7. Annealing andch«rft!S»l «|e;)*iini»«(jil*lhe metal. 

S. Simjile shec't jnetal wWking.setting out various forms on thick 

paper. * . . ^ 

9. Flat sheet oielal fvotk embr^ging boxes, scormes, rtiirrors, ])hoto 
IraiTfCs, etc. • • 

• 10. 'fhe “raising” of frffetal from the Il.tt sheet to the^ound. 

ii». Jfecoralion o'i' globular forms, intfoducing the use of the snarling 

• • * • 

iron, 0C * 

12. Meriting of meial; casting wire ingots and forging iireviofis to 
the use of the draw-jtlate^. 

Drawing of tubes,•clfenier, and solid wirp, also the process of 
mock " wiring. , 

1-4. ififir applicStion to‘,bo.x»!S, cups, bowls, etc., afto the making 
of joints and fiinges. • •• 

15. Sold(?ring, hard ^nd soft, with the largc»foot blow-pipci, soldering 
bit, and small moiltli blow-pipe. 

16. Sand ntM^ding and casting. , 

17. Cleansing, repairiij^, anfi retouching of castings. 

18. Spoon«making. 

ig* Punishing and polishing. 

20. Surface colouring. • 
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, SCHKMK OI* WORK TOR JEWF.l.I.F.RY 

1. Wires.—How-to forgo and draw them to various micknesses and 

shapes b}- the application of draw-plates. . ' . 

2 . Th^'ir use decoratively—the production of \iesign by diffetent 

arrangemVnts of units in drawn wire. * . * 

3. The production of links,bf varied shape from wire, and by the kid 

of mandrils. * , ^ ' • * 

4. Chain-making (as the result'of previous process). • * 

5. Making grains by the fusing of cuttings, ^ 

6. I'orgir()j of wire into various for*ns, and thefr application. • 

7. Simple and edmpound twists, using round, square,'oval, and 

triangular«wire.s. • • 

K. Hard solderin'g with mouth blow-pipe, using gas or spirit lamp, 
y. Combining pierced and chased details with various forms of wire, 
in designs, with the use of solder. 

]o.» riie making of settfngs for stones enamel panels. w» 
n. The crucible, and melting of^he metak ‘ 

12. Siin|)le pattern-making, ijiouldin^, and^rjjSting. 

•5 *. Simple ring of silver set wit!i stofiet.*^. *• 

J4. Brooch of sil^-er sft with ftone or enamel. 

15. riie insertion of tl'e brooch pi#. *• 

iti. The piercing«saw, ho»’*to use^nd ap^ply it. 

17. Preparation of a piece of jewellery (i^^ithout solder)' ititended 
lor enamelling. , 

[S', 'i'he making (Tf a simple buckle. 

ly. A set of buttons in twisted wires, 

• 

20. The grower and how to apply it. 

21. The chaser's hammer and punch, tn^ir^^pplijation in tmer work, 
on the precious metal. 


•• SCHFMF 01 WORK FOR ENAMELLING 

* • 

1. The 'prejiipinary preparation of the metaf—cifcfing, doming, and 
cleaning. 

2. 'l*he enamel -grinding and washing pres^us to its application on 

the melal«.‘»4rface. ' " • • 

'J'he “ flooding of the moist enamel over a metallic surface— 
^ludy of enamels co’mbined with the use of gum tragacanth. ‘ 
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* ' » » 

4. I'he enamel •kiln—its cl^iractcristics—use of^the cradles—insertion 
and firing o't the epimel. 

i. Cooling ijnd clcanin-g bf tlie enaifiel after firing. , 

6. Application# of gold and silver foil. • 

j. The use of tjie’ cutting chisel and graver in preparing simple 

designs in Champleve emaifiel.* . 

, 8. Application of the enamel in Ctiamplcve—a limited colour scheme. 

• y. Surface finishing with corundum, pomicc, an^ water-of-Ayr stone. 

10. Coated»enamel—its application io hollow-ware. 

11. The preparation of a casting by planishing and flinking, previous 
to the y charging*' of the efiamel. 

la. Clqisonnc enamel simple lorms of cloisoVis* 

, 13. Sc(;uring the cloisons in position. 

14. Filling in the wire cavities with enamel. , 

15. Drying and firing, recharging, levelling, an*d final pollshirvg. 

if), Pliijue a jour tnamel—its special preparation. 

17. l^assetaille ^namel.* I'he^excavation (jf a bas-rclict with chis-. 
and.graver. • • . , 

i,S. Application of the enamel in BassPtaillc. 

[9. Introduction tij Tiliraj^as c4»imois..»-Simple e.xerciscs with restricted 
- - >ur scl»cmes. * , 

20.*Experimental wqrk, embracing original ^nd erfclusive treatments. 



CHAPTER xx>;iri 

MATT'RIAI.S, AND WlirKrC TO (^I.I 

Bull’s Metai may be «btained from Bull's Metal and Melloid .Compan}’, 
Limited, Yoker, near Glasgow. * . . 

. Chemicals. Messrs. Baird cV Tatlock, Laboratory Furnishers, 

Chemical Dealers, 45, Renfrew Street, Glasgow. 

Material, Enamels, etc. -Messr.s. Calipe, Dettmer & Co., 21, Poland 
.Street^G.xford .Street, Lon#!on. • , • * , • 

* Requisites of tlje Craft,— P, \\«, lie • *5. Klimkin •.^(juare, 

Ili^hophtiggN, (ilasgow. * ^ • 

, ^ Pitralumin (Sheet and WiA).-^Vi#kc^j,* jjpTiied, Vickers House,* 
Broadway, Wh-stminster, London, .S W. * , • 

Enamel Kilns alld Bfow-pipes.— Messrs. Watcher, Russell & Co., 
Limited, P.aTdlilie Works, WjlderspotJ Causeway,* Warrington. 

Jeweller’s Requirements.- Messrs. L. Cray iV Son, fS, Cldr^enwell 
Road, London, L.C. *',**» 

Metals.—Messrs, ^ihas Harr(?ld <!v Cd., Limited, Assayers, Rollers, 
and Dealers in the Precious Aletals, 2 y St. P&ul’»*Square, Birmingham. 
Fret Saws, etc.— Messr.s. Hobbies, Limited, Der#ham, Norfolk. 

Metat;, Copper. Brass, etc—The “Mint," BirrpinjJham. 

Jewellery and Silverslnithing Tools, Ename<s.*-M(:;s 5 rs. C. J. PlutfkifcJ't 
cV Co., Limited, 29, y.) k tH, Poland .Street, Oxford Stri-et, Londojj, W. ' 
Precious StoAe D*aler. Arthur S. Wain;vright, 1X5, Warstone Lane, 
Birmingham. 



III! I I'M I N I I II \ ^\»M I. I I IIH > 


Square Island'^Belich (if tlu is L;ood) to 3 inclics thick 

A scniicin lc »ni:iy l)c •'ut out ol one side t 1 accommodate the 
l)eneh-i)iii and skin? On tin’ abo’ 5 ’ bench silveCmiiithiny;, ie\vellerv, and 
repoussi’ may Itc executed . 

*A Cleafi, Solid, Low-set Table suitalde for enamellmy. 

Sheet Iron, 2 feet square and'moiinted on suittible leyjs, will, |)ro\ ide 
a good i>ilch bench 

Revolving Soldering Taj^le ujo is inches in diameter, and covered 
with brykeTxdmy coal, coke, c- ,|iu’Ct’S^ol hr('cla\'. 

(ias Blow-pipe (with laps about qi implies lon.g) with Foot Blower in 
lirO])ortion ( Fletclu’r, Rus\;;ll X 1 i', 1-imjted). 

“ i2-infh. Brass Foot Rule ^nd'Steel Square. ■- 

Beach Anvil or Flat Iron (.idajited,, i It ni ly be^. kept station.iry by 
insertion ill the sihr'i-siijlithing beneji Round driblet igins 1 , 

Strong Leg Vice or Horizontal Bench Vice. An additional Small Vice 

for jeWiMlery would be rpiiuiied. ^ ^ ^ 

Sbnal! Bench Soldering Burner for Blo;.v-pipe Work. 

Charcoal Block (co')cer,itrRted). ^ ' . 

Two Moufh Blow-'pipes (large and small).' 

Iron Binding Wife (two sixes ; thick and thin). Wire Soldering Wig, 

Iv'^pulding Flask, ari,d Small,Sand Box. , " • 

' I'^orax Dish or Slate with Borax Stick. 

J-ea^,^lock, Wooden Doming Block, also a Tree Block w itJi various 
circular hollpws cut on it^ stirfa^e. . 

A Spirit,Soldering Lamp juay be utilised '/.gnx /s- no! (ronilahlc. 
Tweezers for placing the solder, Jeweller’s Soldering Bit. . 
Boiling-ouJ^Pan (from sheet eopjttir not less tjian si;a‘ t2). 

Sulphuric- Atid \ • . ' r r , • ,1. 

Nitric Acid I* Several Earthenware Jars for jetainlng the 

Hydrodhloric Acid ' * various jiicklcy 

Fluoric Acid 
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Several Large Filer (mainly half-round,^^rough, ind smooth). 

Small Skew Nippers, Small Straight-Nosed Cutting Pliers, Small 
Round-Nosed Pliers. Small Hant} Vice. 

Large Straight-Nosed Pliers. (They may also be used as draw 
tongs.) 

Draw-plate (medium size). Filigree Draw-plate. 

Large Straight Shears, Small Clear Straight Shears, Small Clear Bent 
Shears. 

Steel Dividers (spring, medium size). • 

Several Scrapers, Calipers (medium size). “ 

Several Brushes for Borax, etc., Sparrow Hawk. 

Cow’s Tongue Stake (for raising), Snarling Lon (double end, large 
and small). i 

Sand Pjid, Beck Iron. 

, Various Lengths of Wire—tubular and solid. 

Small Tongs, Soldering Bit (for soft solder work). 

Drillstock and Drills, Sharte-hook, Joint Tool. 

Several Gravers, Cutting Chisels, and Scorpers. 

Steel Draw-point, Furnace Tongs. ■ 

Saw Frame and Blades. 

Chaser’s Bullet (half) filled wWi hard pit.eTi.or imall work. 

‘'''' Wooden Triangle, or Leather Collar, to '.>ed the pitch bowl. 

Pitch Box for Rfepoutfte (not'lcss than 12 inches square), filled with 
soft pitch. ‘ ' ’ . \ I 

Chaser’s Hammer) Six Rejibusse Tools, c ' ■ . 

Several Wooden Punches, Twenty to Thirty* Chasing Punches. 

Flat Wooden Mallet, Wooden Doming Mailet. ^. 

Horn Tip, Silversmithing Hammer, Small Planishing Hammer. 

Large Ladle or Three-Legged Pot for melting pitch ; the ladle could 
also be utilised for melting lead, etc., if thoroughly cleaned. 

Oilstone and Oilcan.., 

Muffle Furnace for Enamelling (of medium size). 

Pestle^ and Mortar, Grinding Slab and Mu liar. 

Corundum File, Brass Scratch Brush. 

Several Riffles and Needle Files. 

Water-o^'-Ayr stone and Pumice (lump and po.zdered). 

Three-Cornered Scraper, One Vv’ater Globe (indispensable for small 
work). 

Several H?.nd Buffs, Steel Burnisher. 

The Baser Metals may De bought by the sheet, 4 feet x*2 feet, or in 
continuous rol's i foot broad. 



THE EQUIEMEh^T OF, A SMALL STUDIO ‘ 2cx> 

Wire may be bougnt by thf- pound and reduced in the Draw-plate as 
required.' ’ 

The Precious Metals may be purchajed by the ounce, also the Solders. 
Cloisonne Wire is sold by the yard, and Gold and Silver Foil by the 
sheet. 

The Enamel (raw ma^er'a!) may be obtained by the ounce. 

Nickel and Silica Cradles- 
Gum Tra^acanth. 

Oil of Lavender. 

Two Palette Knives (large and small). 

Blotting-paper /white). 

Shell Gold and Silver, v 

Polishing Powders, emery, tripoli, and rouge. 



Dlai;. 37 S —“ C.uicllt ScoiKc’’ Hith Ri\ett;d I)ecorat(»l'.. 








GLOSSAI^IAL INDEX AND REFERENCE NOTES 


• ■ • i 

Acids, Sulpiiuric, Nitiic, H^rocWoric,^Mugaiic*| 

and HydroflitorK' are those principally used in 
Metalcraft, 29, 164, 167, 172, 180, i8i, 194. ^ 

Acid Baths, vats, generally of stoneware or sheet [ 

lead, used for retaining the various piekles, 

solutions, etc., 29. 

Alabaster Cement, alum combined viiih a small 
quantity 0? wh^of egg ; fise whilst warm,*13^, 

'41.“ • * • • . . 

Alcohol, applicable gi cleaning meta!*witK silver 

,, whiting ; helpful in dissolving (juA Toag^canil^ 
and in mixing powders a paste, 29, 

Ale (sour), Useful in conjunction with s^ap-suds as a 
metal cleanser; improves the condition of 
nioitjding sand, 149. ♦ 

Alloy, the baaer metal winch is impregnatetPwith a 
finer, to produce ^varying slren^li,^ fusibilu^ 
refle<flivi2 power,‘and colour, 9, 28, 45, 161, 170. 

Alum may be inserted to provide s^lftrdesing^efTcct on 
plaster-of-?*ris iviulift, thereby rendering tjiem 
more capable of withstanding the Are, 148, 168, 

187. * 93 - •• 

Al^|^.u£m, a suitable metal fof d^^orative fteatment. 

•' It may be tibtained in sheet or wire. In 
conblructiftifol work, use Ae rivet m pieference 
to solder, 9, io,«28, 156, 199. ^ * 

Aluminium Bronzo, a strong resistive alloy i^si'ful a.s 
a base for Plique ^ Jou»e|pamcl#i88. 

Aluminium Silver is conq^osed of 60 parts copper, 

20 parts nickel, .ana^y {larts aluu^nmm. This 
alloy when jioUshcd wll acquyje a lustrous, 
silvery finish. ^ y 

Amalg&n^ a combination of gold and mercury used 
• in gliding and inlaying, 153. 


Amfnonia,^useful in the colouring and cleaning of 
, metal, 173. 

Ammonia Chloride, applicable the tinting of 
mei.ils, 200. * 

Ammonium Sulphide, suitable foracolouring the 
various metals to dj|ferent shades ; if applied • 
warm it will prove itiore effective, rtJl, 199. 

Annealing, the process employed to restore ductility 
^ to certain metals by the application of heat until 
they attain- a cherry red hue, 12, 27, 28, 29, 79,* 

* 89,172.183,192. • 

Antii^ony, a white, brittle metal of bluish tinge, 

* fiscful as an alloy, 47, 143, 157. • 

An^y (bench), a flat staj,e of varying weight with a 
square and 5 v rounfied edge for planishing sheet 

^ metal to >•. uniform surfaae. fAn ordinary flat 
iron^#oves a g(>od%ul>stitute), 17, 70, 92. 

Armenian Cement, \ special cement used m ceri.iin 
^■lipgS 139. * 

Asbestos Blocks, en^doy^-d for soldering purposes. 
In thredtls the asbestos may be used when damp 
for the protection from heat of sionesjor other 
paits during the cxi'cutiongof .1 rc]>.ur, 28, 52, 
ig 6 . . 

Assay Cupels, the cupseni)>loyi:d during the process 
of metal refining. ^ 

Assaying^, the proec# which determines the correct 
quantity .ind quality of ihor^irccious metals. 


• . 

9 

Backing, the support ailded on the obverse side of 
Pewter yo<Ielling or. work dt a like nature, 27. 
Slacking or Solinj, the pf )cesf*of* mounting, or 
Ijackint!. a ludlow niece cfciewellerv with a flat 
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support of platL on- ihc ol v-erse side. The term 
“hacking” IS also applied to the'‘namelhng of 
the undersides of panels, phujue'’, elC.> with 
surplus giound enamel, 176, 193. 

Back'Stick or Centre pin, a guiding tool use 1 m 
the proto's of spinning metal, 87, 8S. 

Ball or Half-ball, large lioliow lieads m metal, 25 

Ball-faced Hammer, ha^ .1 ucll-rounded f.u e; 
useful in diawing U)) hoHow shapes ht hosses nn j 
thick metal, 25 ! 

Band, Bezel, or Collar of Metal, employed v\ 
settings, 01 uheii tilting a h<l in a Irnkanl, cup, 
or similar vcss( I, 132. 

Bas-relief, a surfan- modelled m low relief, 96, 185. 

Bassetaille Enamel, im|)hfs a deeply iruise<l or 
tooled treatment ol tln .imial, with transparent 
enamel flooded in ifntil a level surface is 
obtained This method intensities the under¬ 
lying shadows, 164, 166, I90. 

Bath(ac*d), rtcejit.icle for the insertion ol metal or 
enaiiul when under th<| action ot an aud. 173. 

Bathbrick, a (.omj>ressed sandy sulislance, us"<l fur 
see iring juirposcs, 30, 48, 132, *42, *44» *5®> 
>57- 

« 

Battersea Enamel, a dainty apphcuUon of painted 
enamelling, anintwhal cKlicient in decorative | 
treatment, and more akin to china, painting. It 
was much in vogue <iuring the early eigiueenth 
century, 195. * 

Beading" Tool, a steel pijpch'wiili a uniform re]>eii* 
of small, incistd halls or beads which, applied 
with a revolving pressure on softer meia), 
pi.iducts a 11c* effect. A single bead is 
employed in the execution a threaded and 
grained setting, 138. 

Beads, cireu’ii blobs or grains of metal, formed by 
fusing small cuttings or ring^ in prepared circular 
cavities on the charcoal block, 47, 112, 113, 119, | 
130, 138, 161. 

Better, of hinge or. stone, the shoulder of meta’ 
c.urying the knuckle or joint ; the dm of wire or 
plate vi'hkh “beds” a stone or enamel, 133, 137, 
I3«- ' ■ 

Beck Iro.', a T-Wpeft Make with a tapering arm 
and obiong, Hat Iton, 58, 71, 132, 183. 


Bees\/ax (w'hitel provides a perfect medium for the 
i ansference of fine detail in pencil to silver or 
gold, by applying a thin filn to the metal before 
transferring, 23. 

Beeswax (yellow), leQuIred in the j>icp:iration of 
nmdelluig, casting, and chaser’s wa>, ; an 
tfliciivc lubriciMt for saw-blades, 39, 141, 142, 
143, i47> ^99- 

Bellows (fool or hand), the m-Mlium for supplying 
the airdihist to the blow-pipe or forge, 15. 

Beiy:h or board, the flat surLce of the jewellery and 
silversmithing benches, including the pm, skin, 
sawhoprd, and revolving hurnei, 26, 167, 183. 

Bench Pin, a wooacn projection on the jeweller’s 
board on which various processes of the craft are 

' executed, 207. 

Benzine, a useful cleanser ot gieasc, et(., for small 
objects III meial. 30 

Bezel, a circular tube or collet ol metal, 137. 

H'Smuth, imneral ust^il as an alloy u. casting owing 
to Us softening prop.rties; slmdar*) in the 
jirepara'ion of pewter solder, 45- 

Bit (iopptp|, ,)olt or soldering iron, the medium for 

. ' joldenng with allots of kad tin, or bi-smulh, 

45“4i^- 

Blanks, bodied of punches ; incomplete details of 
rings, Ac., 31. 

Blind ooling^, the incision of a tlat "lecoration by 
I’hc^gencv of fancy or patterned punches in a 
manner similar to that emplayed in lookhindmg 
" deccration, ^pi, 102, 185. 

Blisters, bells oV*air on a metallic surface after 
rolling, 196- 

Blobs, the condition of small n*cial cuttings aft. " 
fusing, ^ 

Blotting Paper (white), utilised for absorbing the 
^ water from the moist enamel, which has been 
applied I ■ the cells, 179, 190. 

Blow-lamps, the principal one for the hard-soldering 
of light w*'Vk is ‘he Aiina ; for brazing, the 
Barlliel, $4- 

Blow-pipe C’arge), with fool-beKows for heavier 
work m s’’vcrsmilhmg, etc., 15, 19, 28, 48, 70, 

1 *67. 199. 

Blow-pipe (mouth), small and adaplaldc fin soldering 
light work, 28, 29, 47, 132, 188, 
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Bluestone {Sulphide of Copper), ifteful in fixing a red 
film over a sof^soldcred seam on topper, 

# , # 

Board Sweep, llie swegpings, or “Iftnel,” from ihe 
silversmitliing and jeweUer^ benches, 207. * j 

Boiling'Out, the process W clcMning newly soldered j 
wofk by insertion in hot picKle, 29, 77. • ' 

Boiling-out Pan, the copper pickle pan or^poicelain i 
tl^h for boihng^nd cleaning metal, 29, 57, 58. | 

• 

Bone Powder, utiRsed*in making a ttnnpo witli j 
pl:ister «if-I‘aris, aftm, ^nd powdered bntl* in ' 
the production of moulds, 148. 

Borax (preparation), Ilux l^ed In ^hanl^soldermpf.^, 
T<i prepare, ^immerse some borax in %. pa^ of 
))ure water, bring slowly to the boding jioinl and ; 
stft conlinuoiMy till told, wlion a compact ..nowy *; 
jiowder will form, 132. ' 

Bora^ (application), the above powder, comlinie<l 
with a little watei to the consistency of n milk) 
pastt, is applied to seams ^nd other detail^ 70, 
76, ^32. M 4 » rif « ^ 

Borax Dish, ashaiu^w saucer with rougi«ened surface 
suitable foi grinditig lump borax wii* ^water to a • 
** thin paste, previous to ^ts us^a? a fUi» iit^lj#t- 
sohle.ing, 49 * , • 

Borax Slate, a small slab of slate widi deeply incised 1 
lines which grind the l«mp bonft, wlien applied J 
• with water,•to a suitable milky paste, 49| ^ 

Bosses, half-balls or similar forms #roimlU. oft 

dom!bj» block, «and pad,*01 bed of pilch, ^25, ; 

.15. ,0 . • 

Bossing Punches l^ve Vell-soflened edges, which 
frccluile the possibility of tffe metal “giving'’ 
during workjiiAt, 25. ^ 

Up, the process of rmsyig sheet metal with 
* the doming nftxllel or jninches, 1, 8, 16, 25. 

♦ » • • • • 

Bottle (rubber), a special block of black rii^lier if^csl 
mainly by the chaser and engravef to realise the 
tift'eol of the w(^k when polishal, 96. • 

Bottles for Enamel (grounn), these receptacles aie 
better \utb a widc»*ioulh, also a cork or ceUiihud 
stopper in jfteferenct ^o metal hd^, which arc 
liable to rust, 167, 175, 176. • 

Boxwood Sawdust, employed in jewellery foi , 
• absoniiiig moisture ; the wood is used m the 
Miaking of imnches^and jiobshing st)^d<s, 30. 


Brass lan be obtained readily in sheet 01 wire, 
being fahly soft and of good colour its uses 
decofatively are unlimited, 9, 12, 27, 28, 40, 
^170,183,198. * ^ 

Brass Solder, usually ^p»d(cr, which is mainly an 
alloy t)f granulated brass and zinc (a pie- 
j>onderance of zme adds to its fusibility), 49. 

, • 

Brazing, the process of soldering with slieller, ujiplied 

mfmly 10 coppei, bwss, and (ierinan silver, 49, 
76. 

Brick (fireclay), a special fiat surface of breclay 
•useful in spacing out large work lieforc soldering, 

. 148. * 

Brick Dust, tmcly ground and llt()r<)Ughly dry will 
make an excellent ingredient in the /^reparation 
of new pitcli ; under picsenl conditions it is 
diffi-ull lo obmui, hence jdaster-of-l’aris or ^ 
whnmg may be substituted, 13. 154^ 

Broaches, finely pomlod reamers ofr steel, with keen 
edges, for cleaning ilic interiors of tubulai 
* joints, 12#. ^ • 

^ronz^, an aUoy (4 nchcoloui composed mainly of 
* copjier and tin . valuable for casting iiurjmscs 
• ^"^d for making siiuill dies, 9, 11, 102, 1^9, 199 

Brooch Fittings coinjinse the pin, joint, and camti ; 
♦ m adiiilioijld s.ifc'5i.ir<l is piovnled by s.ildering 
on a small ring and bxing^ safety chain, 121. 

BrunswTflc ^lack, us^^ul as ^ iirotective from acid, 
164. 

• 

BniShes, scratch Ixush of line lirasS wiie for 
polishing ; plate 4 irusJj, for use with rouge and 
silver Vhiting ; grea.se brush ; washmg-otf 
brushes ; borax pencil ; liaie’s foot for-^vCccping 
bench lemel, etc., i 8 , ^o, 173,^99. 

Buckling of sh?et metal may be remWied by 
judicious annealing and planishing over the 
lighter jiarts, 83. ^ • 

BuBfs (wheel and ffund), for polishing, made of 
various materials, inclmlTftg loaihci, hide, felt, 
calico, etc. J round, oblong, ^lut luaiigalar ui 
. shape, I 4 >, * 58 , * 79 » ^86^* 97 . * 99 - 
Bullets, i:ha-«er's and engraver’s requisites for securing 
small objCLts during tooliiig^i4, 136^ 153. 

Bull Metal, *a spec|U alloy fif rnjkeiilour compose<l 
mainly of copper; well suited tor decoiaiive 
jmrposes, 9, 10, 1^9. 



214 EnrCAT/ONAL! 

I 

Builsticker, tinely-poirfled gAver, useful in making j 
a grained seUing, 178. j | 

Burins (\aiious), pravers ^aml sc()ri)er?. *rhcy are 
^(.ncrally '>lij;ht!y curved towards the point, ^55. 

Burnishers {various), agatci bUxMl'.toae, tempered 
steel, used in closing seratches and other 
Itleiiushes on metal; also in “ Imrni.shmg c)ver ” a 
setting, oiiwoiking a high pufi^h on a metallic 
sujf.KC l)v pre^'.llre, 24^ 34, 4I, 133, 13^*, I92, 
I<t7, 108, 

Burnishing Inlay, ih< nn-thod of locking line silver 
or gold wore into the mused cavities of an 
inlay, lyS. 

Burrs, set in’-' tou\, similar lo <li dls, utilised to foim 
iIk < aylie'. which iclain jewels, 103. 

Busts, models utilised m ilesigning and spacing out 
in . KIi ts anil t haiiis. * 


C 

iCfthocht^n, flr(>[) or tallow .-.hape, a stfOc of soft and 
lotinded contour, 131 ^ ’ 

Cage ( opp-r wire), .1 small leecptaile of wire 
sin^iiii to a deep spodii, u^ed to ieniovljlig.it 
Is Ihmii liol [>H IJe. 

Calipers, a species of conipJn ses, th wings t iJ ^nig 
oulwaids i)i oiitsidi woik, ami inwards foi 
itmci or glohiilai work, Jv4, 86. ^ 1 ' 

Carat, m -pi ikmg of ilic cpi.ility and {Vuniv of gold, 
implies oiu t'\eiU)-fo*rtli part, 97, HO. 

Carbon Paper, black or dark blue, is a useful 
medium for imnsfernf.g <iesigns to n.iclal, 22, 23. 


Carving in Metal, cutting small objects from iIk 
solid l)v paiiiiji and incising with the dull, 
cuiiitig'chisel, and graver, 100,101, 137, 189,190. 


Casting, form m rnctal obtained by the. use of a 
mould (vu'nch is cliargc<l with molten metal), 88, 
oS, 122, 142, 143, 166, l6»j. 


Casting Boxes and* Flasks, square, oblong and 

bottle-shaped receptacles with ' “eye” and 
“ pi-g ” hai*\ ^ nej;essai y fur r(.-tainmg thp 
iiiouhl duiuig sand <astmg, 14!^, 14^1 


Casting B t, tlu s.md tub 01 moulding box where 
mould-arc s(g'^111 142.- « 

‘c ' I . 

Cements, chasci - and engr\ver s fur tixing ; 
jcwcMei's cciiii'fn for«, sitting} Armenian, 


meYalci^aft 

t* all.baster, am^gjr, and shellac for repairing, ly), 
i »54- 

j Cemedv SticV> ^ '^niall tuperifig stick of wax foi 
j pladliig Mones in po.sitibn, 133, 14^1 *54» 

! 177 - '• . 

! Centre Punch' (conical* face), utilised for centre 
' njirking, and as a “ leiul ” in drilling, 34. 

\ Chain-making, hand-wrought chains may be^ made 
by piercing, chasing, plailirrg, «>r twisting wues 
of var.> >us thicknesses nnd’shapes over suitable 
I ^mandrils, 92 , 93 , 113 . ir 

' Champleve, or Inlaid Enamel, is attained liy oul- 
; ling cells in m^tal '' iili the graver ami dusel (01 
vlnlrrVjt wiih^acid) am! Hooding 111 ground enamel, 
14 , 153 , 155 , 157 , 166 , 177 , 181 , 182 , 190 . 
i' Charcoal Block (concentrated), u special h>rin of 
' charcoal a<laplable for hard'Sol<lermg, 28 , 101 , 

112 , 132 , 144 . 

Charging metal and solder, the process of puunng 
molten metal into a mouhl, 01 i1k fusing of 
I ‘ soldei to a seam lir joint, i'“, 14^. 150. 

I Chasings tlj,t embossing and fine endiellistnnent of a 
j meul surface by the appl'cation of the hammer 
aud (f.Wd.ii, 2, II, 14, 40, 96 99, 122, 13V, 

•' * */54 lOO, 190 , ' ' ‘ 

' Chenier, fmej ijibular wne used in making a knuckle 
) 01 joinj, <)i 

Chisel^ cutting ,heav\ wruk ; srhall with 

I keen ci^tiiiig edges fur work 11/ the previous 
i ‘ morals 01 sinkjng the; cell- in Champleve 
! . Enamel, 17 , 19 , 27 , 33 , 3 '^, 39 , 9 O, 101 , 102 , 

104 " 1$^, 169 , 172 , 183 . 

Chpeks, ilnll, buljerflv, nailht'ad, and sectional are 
necessary in geryral lathe work, 38 , I 53 ' * 

Cire Perduj^j^r wasje wax process, is prfld''c.'-ive fu 
the most sav'sfaclory results in casting; - ■’all 
objects may be cast solid, bid' large work must 
, lie ((ired and will entail a careful preparation, 
J47-* - ^ 

Ciampa, beni iron stays (looji-*thaped) for holding 
i heavy wire posi'iOn during soldering, 44 , 73 , 
lOI. 

Clcims, w’ 0 <ificn grips of« beech •or hoxw c’od fvu 
insiriion n the vice, or as a hand-giip, 42 . 
'^Clay nodelling), used for gener.M decoration ; fine 
work must lie modelled in wax, 16 , 86 ^ 103 , 104 , 

* 05 , 1 ( 1 ^. MS. 
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Cloisonne Enamel, aliainod by outlining thcA'utirf 

dcvign with \iarrow nblxins of wire oeforc 
m'serting the erJmeU lt >4 1^3, i(>o,*i94. 

CtoisORS, eells formed ^%th the narrow wire 
employed in Cloisor^c^ Knanielling, 164, 182, 
t8g, 184, 186. • • 

Closing Tool, similar to a large ^lerlotr or ring 
punch, applie<l^on a coronet, or light guleric, 
• setting, 134. ^ ^ 

Collar, Ibe band or firdle of nielal surrounding a 
close setting, 131, 132, 133. 

Collar of 1 

chas<T 


f Leather, the gir 41 e e»ploye<l«lo rest t^n^ 
[•r’s or engraver’s bullcf whde in use, I4,®105. 

Colle^ a hollow neck ” of metal, 131, 133, 137. 4 

Collet Hammer (‘•teel), useful in raising heavy 
metal to the round, 84. 

Compo, a monlding preparation of plaster-of-Paris, 
glu<i, floii^, and linseed <^1. It sets hanh 
canjje n*olteifS^ ifl*|»oihn}^ water, 2C»o. 

Copper, a most scr\iceable nielal to dfb craft*iinan. 
Hemg extremely ductile, it inav ht ^rrnight ^ 
willed, and offer^ unliiiitpd possibilities 
enameljer, 9, 12, 27, 28, 40, 91, 156, fba, 169, 
I 7 L * 73 . 19 S- •• 

Core, the inner body or eein of sand necessary to 
produce aiiollow, light casting, 143, *45, 146, 4 

•14S. * , 

♦ • • • T 

Corn T^ngs, smfll tongs or tweeters used* in 
placing the paillons of solder i« po^tiort, 113. 

Corundum, a keen ftilting siona, used to grin€ an 
*enamel to a level surface previous to refiring 01 
** ^^jjulishiitJ, 139. * 8 i.j 95 - , 

the “be|J,’'or rest of ftftct-iion or nickel, 
for ap er^iyel surface, 16% 181. ^ 

^ • 

Cream of Tartar,oa suitable flux ifi conjunction 
with salt an^ pearl-ash, for the brazing of 
copper, brass, ami Geynan sil^r, 55. 

Crucible, Uie fireclay melting-pot, foi, 144, 149, 

157. *67. . . ^ 

Crocus Powder, a \iseful polishing powder in the 


Dabber,*or pouncer, used^in etching, in ttHnsferring 
. designs to metal, or in^ the preparation of a 
' metallic inlay, 153. 

j Damasceuing, filUng in incised surfaces of one 
metal with another by the use of an amalgam, 
153 * • • 

I Die Qutting, making ^ies of either concave or 
I convex form on a steel or bronze block. They 

I may be either cast, or cut with the drill, cutting 

I ^chisel, or graver, 102, 166. 

, Dies, blocRs of steel or bronze with incised faces, 

1 * from W'hich stampings and “i^)x;ats” are taken 
i in met.il, u, 102, 104, 105, 158, 164, 166. 

I Diet, in the assaying of gold llie test piece is termed 

thi' “ Hi#*! ” A 


finishing of i:dbt 1 tl, 158, 186, I97. 

Csshion* Tools, punches with wel' 
rouniled faces, 8. ^ 


the “diet.’ 

1 Dipping, a process of jPaUng metal 4vvth gold or 
silver by the aid of an eU‘(,tric tkposit, 200. 

Dividers, with a steek sprmg, compasses necessary 
* 111 genersft metal woik, 66, 81, 183. • • 

Pogvwod, a*slick with its end iMvcred with rouge, 
i^iplied in the finishing of .a setting. 

Dolfy Buff, a special butf with round and Tofic^t'’'* 
^ead, 198.^ • 

Doming Blot^, a surface of thick wood (or the 
ben^li face) incised wilh%rms of various sizes 
and ^lapjts, an<i suited to the form of the doming 
mullet, 26, 91. ^ 

Doilling Mallet, of wood or horn, with large and 
small rounded faAs, j^pphcablc at various stages 
of wroflght metal, l6. 

Doming Punches, round-lieaded tools of wood or 
steel employed in doming half-ballswn metal, 8. 

• 

Dragon's Blood, a useful colouring powder in the 
preparation of wax, 143. ^ 

DraW'beuch, a winih and‘licit machine, used for 
reducing wire to variom^ sizes by pulling it 
thiough different draw-plates, 88, 90. 

J>raw-plate, an oldong plite with holes of 

graded siteseand diflerenl shapes (round, half- 
round, square, triangular), 66, 89, 9^. 

Drawpointpa tapering point of ^teel useful in centre¬ 
marking, in in(»sing “ llireatfmg*' holes for the 
softened and | fretsaw, and m filing anMiutiine to metal, 23, 
381 94 - 
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Drawswage, an adjustable frame of small dies, «iili ^ 
vanotis inou!dinL,',s, aj‘j)Iic.d)le roiiuaiinii j 

I if faney \Mre, oo , I 

Draw-tongs, iari^e jilfas, neetssary in the rolufm^ j 
ot wire I'V iiaiid-|iulliii^j Sy, | 

Drills, t!.it-l)i)ti<imt'd tor 'hallow hoU--. (as in tlu- ( 
sefc'ini; o( hall pearl'}. Spiral iliilK are more 
ftliitne for thick meial, 37, ^S, 67, (>8, 102, 
13^, 141, 154 

Drip-can, tlu small n-servuit lor soap'ii'Is ami sour 
ale nnimulialcly .ilio\c lh< hia's 'cralih wheel, 
i'x") ' 

Dross, ilie -(uni or sia^ on the surlai< of iiiolu-ii 
im lal, 47. ‘ 

Duralumin, a sil\er), j;rey metal with ilu stability 
of mill! si#-t 1, 0, io, 1 36. 

K 

Earth or Sand Mould, a mould of fm.- loam, 180 

‘•‘Egg (lyhile of), a u-ifiil rejiainiu,' a^enl . an excci- 
hnt fiMiive in eomlpnaiiou wii.h cu'ui tra^i- 
tantli, .limn, etc , I39. * * 

Egg-^’iell Finish, a quiet, opaque tone, f.j-pHed 
" mainly to rnamel surfaces, 181. 

Electro-plate, sil E.P. ' 

Emery eloih, w'acel* and powder, an i.mployed 

the (inishin^ of a ineth,! surface, .<1 in tool« 
making, 24, 31, 34,48, loV 104, 141, 152. 

Enamels, aie the result of the fusini,; of venous 
coloured glasses upon a iveial siirf.u c, I4, 13() 

Enamel (liquid), obtainable in various' shades, and 
nsec.il in tinting metal 'Urfaixs, ii, 37, loi, 112, 
141, 162, 164, <67, i6«3, i8iS. 

Enamelling, tlu }iro('ess of lirinj, a liody of fusible " 
ql iss, or similar cohuiicd medium, over a surface \ 
of melalior pottery, 37, 109, 122, 162, 167, i6y, ! 
170. ' « ! 

Engine-turning, a if* 'chanical method of decorating j 
by the ai<l o| kiiin Is, such articles a,, wire, locket.s, 
wat( h-back<, ell. 

f « 4 

Engraving, an inusc*l decofaliop on metal, 
obtained by the use of gravels, or by the use of 
an acid, II, 14, 37, 153. iHq. ^ ^ 

E.P. (Electko-jS.ate/, the Urm applied to .il! 
metallic Mirlacu»» which have leceived a dcjiosil 
of siUer by the electro-plating piocess, jSi, 1S6. 


JiyC'^Iass, magfi'ifying, jewellei's or engraver’s, 
rsed in the exer iiiioii of fiiujuoik in |cu»llrri, 
sellings, eke., <11 in uittiii}^ delicate iiisi rqilions 
< with th(*giaver, 1 7.S, ^ 

Eyes an<l Register 1‘i.is, ihc projectiVig ears and 
correspiimlI'ng liolc', wliuli lock the ‘'eve” and 
‘j pet^” li.dves of th, moulding box, 150. 

h' 

I Facets, geoniclrii .d sty le •>(* culling iliamoiids, etc., 
j with the ob|cit (d incuasing ilieir luilli.mcv 

L Facing, fhe sipl.;.c iifatniL; "f inu m.ilcnal applied 
^ ’to a*inoul<I to cn'-iiie .1 good f,u 1, 143, 150. 

False Cores, movable s<'ciioii. nl a sand mujii’d 
necessary t-i .uoid uiulcri iitling, 142. 

File Cleaner, a ruu-;!> p.i. of steil bnsth-s. 

Files, lough ,uid sniootii, liall round, i.ii-taii. Knife 
ctlge, tisii belly, eh., jl, 33.00, 7^^, «)0, I07, 13^, 

Filigree, delu.Ui wires jUiii- 'ilv,i. Of a tiiu-ly 
exectiti*} jueic of )cweliery rtsullmg from tlie 
lombiin^tion of tlu-se wiitfs, 2g, Si), 91, 165, 187, 

Filing^, the ieiiK I, V r dioss, risulling ftiim the action 
of the id;,, 157. 

Finger of SofJer, used m soldering large objei ts ; 
by^ils use soldei uiay< 1 h led fs desired on the 
,metal svifaie. 54. * 

Fions, small steel ji*.mts usl-d^in the ljuv.iisliing of 
gnwning loojs jirevnuis to the .ipplicalion, 13S. 

Fireclay (broken), useful'as .f, beil.foi the soldeimg 
table : ciushed and comluned with plasp*r-of- 
I'aiis It ^upphes a good l,^''king for “ Circ 
Terdae,*’ 14S, ib'v '■ •‘•rr, 

fit ^ \ ■ 

Fire-skin, an oulei film of iedditli-l)rown on silvt?., 
caus.6.1 by lepeat^d lirings and siildvringsv 29,173. 

Firing of Enamels, enamels aie generally fired in a 
special kiln : small w'ork may be fused with a 
blowpipe. #80, i8f,«i93, 194. 

Firing Moulds, the gradu.fl, drying (^rdiaknig of ilio 
sand or^ilaster mouhl* 146. * 

Fla/iging, tile forming or closing of a seam by 
throwing ovei an cdgi 01 fiadk;e of nu-ial, 76. 

Flasks (moulding), boUlc-shaped boxes for letaiping 
the SJfhd during the process of casting, 149, 150. 
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Hat-iron, .-i -ubsiilutc I'.i iIr- licn«i anvil oi an> IU« , Gate, ihr -laair • 1 ‘uling 1 o .i sand vasimu. Ud 
stake, 13, 17, i3. % 1 • 4 *>' 

"latting Mills, stefl roll^s'used imlhinninj; sh<-ct 


• • 

metni, 89, 119, t6i. 

Plinking^, hltin" up, graver or cliisel, small 

“ i^cks ” cif metal from llu*^surface of the ylijOLl . 
(a-^ a key foi enamel), if»6, il>9, lj^7< *'^ 5 - 

Floo 4 ing in the ground enamel is easily <ione by 
• meaiib of .1 smafT brush or a small metal 01 quill 
sp.itula, 173, 193* • •* . 

Foils, prineijially gold and •silver, me applic.ibff' in 
numerous \\.^\s through«>ui an enamel '.iirl.ue, 
133, 162, 163, 182, 190,^04-^ • • ^ 

Folding Iron, a 4 .irge clamp of^-mch iron, useful in 

• • fohling over yght angles of metal. 1 

Foot Rule, a biass rule is be-t, being al\va\> Kgibie 
and free fiom rust, 207. 

Foxing, the deterioration of a silver surface, i* sulung 
fron^lhe ^eets of fireskin ^nd louge on itsjac^c, 

• — • . . . 

Freezing or Frosting, the process o< lUnd-blasting 
latcli'liiushiil^ a metal surfaci^ 


Gauges*for gold and si^er the Birmingham Metal 


|<'«auge IS geneiali) usetl^ for the basei metuN, 
the Birmingham \V|ic tlauge. II, 12, 15, 38. 71, 
Si, 131, 1S2, 187. 

German Silver, a clean, useful metal whicji weais 
vvliite ihrougTiout II reqmie- cjft-eful working, 
9,*10, 28, I 56, 170,^183. 

Gesso, ih< methiim useil in brush-work modcUmg, 
u)mp''^e<l mainly of fine whiling, glue, and 'i/f 
^lolled together . when cold n •sols solidly, 200. 

Chiding, the pioeess of (littusing a film of gold ovin .1 
metallic siirface b\ llic aid ol #dej)0-«i(, 186. 

Girdle, tin- Ik li 01 bami of metal ciu irc ling a slt>ne,i35. 

Glass (Borax (Bass),iht Imrax is gidtind and diicd, 
and aflerwmd' woik«d inio a]>.isiewHh vaseline, 

17.V 

Glass Enamel, lomposed mainly of sand or llint, 
♦ colourin';^ matter, •and soda, wliicli lesull m ^ 

^ '.emi-cleai lUix, I(j2 * 

Class ^aper* vahmbh m smooiliing iq' surfaees ol 
)0<1, horn, .nid ivor) 


01 viatcli-biushing a metal suTlaci^ '2® ^ ^ horn, .ind ivor) 

French Chalk, iK.-fu^as n TacinR*.>r pariiiig.ii^R'd* » Glue and Whiting, .< |Msie "I gluc-«icl 

fill itindiiK, 144, 149. • ^imnivli vUiiliii!.', ,will iiioK-ci line ih-ivnii; oi 

French Mat, .1 vt.v line .natting |>undc nr f.cm-r, , rnKr.rvin,. Jur.nK' the- pr.w-.- .in.iush.ni;, 200. 
in,a,^c liy tire incision af lieticiilc grains on ilin **Glycernj^ useinl cinii^nncd wiili oil as a lubiicaiu 
stcil face^ ^2. • • f fin iIk- oiistcine, ,;,i, 140, 154, 194 - 

Fret (or piercing) S_jw, I lie light #iw,awl^(ran»; Gold, llie iirt-cnius nielW "f proiiounci-il vellou 
-equitoH in saw»piercing,^ 3 , 38, lOI, 107, Via. ; fol.iui. It is snflei than silver, Inn haidei than 

pure tin ; the nttisl vnallealilc anil ductile of 
metals,*11, 12, 18, 23, 28, 30, 45 . 97 . MS. 

173. 'S 5 

Gold (fine) of 24 equal caiats of parts ;*hi aildiiinn 
i.f an alloy uoTild reduce its qu.rlity in prOpoilioii, 
97, lfi2, 169 172 

Gold Beater's Skin, a il,in pn.letfive covering, 
iiseftil when vvoiktiig f""' settings, or small delails 
on pilch Ol cement, 141. 

Gold (Shell)?convenient m ih. Imt^Uig of an enamel, 
[95. 


141, 158, 171, l8i, 187. 

Frosting, see R-eeziiig and French Mat. * 
Furnace, used when melting !»' tal, annealing, and 

IfiitAg, the moluggof metal, entiflel, etc., 43, 164. 


Galerie, a grille or pierc(*l^rail ; • spec ial style of 
setting, ;22, 131, 13O, 106, 


Gamboge, usefn* in-tomi^g <lown liij|lily polished i Gold Solderf prepared by u due mg the inciting p ini 

siirLs, and rendering tne.al moat siiseeptil.le to i of thcgold by the ndd.t.on M ,nr all,,, .88. 
the Itansferiii,; af a design, 22 , 154, 155 - •* Grabbing ¥ool, a^setter's»tool *nji Imiied face, 

. . ■ ' ceneralK made of brass, usefiil in the application 

Gapping,%r Slotting, File, used in the formation general.) ^ 


nf a claw selling. 136, .37. 


of piossnrc, 154. 
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Grains, "i boacls of nu'cal, olli.unt-il by fiv-'ins^ small 
cuumg" oi rings of unifonn site, i^.l. ■ 

Grainisg' Tool, a sharp a^ul <lecply-incised perloir, ’ 
n»cil in \.i)rking ^p small grams on a ihre.'fU’d [ 
ami giaiiH-d sflting, 13^ ; 

Granulated Solder, solikr in ihe form of hlings, as | 
in j.pcltor ,156 , 

Gravers, 01 burins, the tools required in ihe engraving j 
of iiis< ripuons, ami m* trenching the cells for : 
(‘hamplcNe enamel, 33, 90, 101, 102, 107. 136, ! 
138, 150, 154, 164, 169, 170, 172. 

Grille, a jnercisl panel or fieltol lait in 1S8. 

Grindstone (sami), useful le lep.iinng, and in tlie 
pioduciion of giavets an«l punches, 31. 

Grisaille, an (^anud limit u]> mainly bv the manipvo 

, lation of white on a <lark gfound, and depending 
on the ‘I-.tipiiling ”<d1he wdule for the shadows, 

194 

Grounds, produced either wvtii repousse |•llnch(s^or 

^ f^rav^Ts, 105 * 

Gum Camphor, ns« fill for’^\\rap|>ing finghl <.Ker i<i 
as n protei lion liom tainishing. ^ ^ 

Giimi l\i!lastic, a strong, resislue lixitive, nstlul in llu 
jiieparaiion of 'anous ettnents, pq. ^ 


METALC^AF^' 

Hai;c'^ Foot, is f^vncrallx used for sweeping up the 
y inel surrounding tlie bench^iin, 207. 

Hatclf&t Stak^, a straiglit stakf with sharp bevelled 
• edgt*, u'scful in Jafiping* ovr long stretches of 
metal. * « * 

Hearth, or Table,^ ihc H vohmg soldering, pan i>i 
table,. 52., 

Hind's Foot Tool, of brass or steel, simiMr ii' 
form to a lioof, is useful in [fewter modelIing„40. 

Hihg'es, joints, or knuckles, parts made from 
* tubular wire or chenier, and providing the 
movable hinge of a bo\, etc., 01. 

• Ko^d-all, witli •m'all^cliiick, useful in retaining small 
tools at tlic <orrcct angle whilom use. 

« Hollow Punches (su-el or brass) are applie<limafhty 
'< in modelling forms in rcjioussc, 107. 
i Horse, a rigiil-angled crank or stake, with an open 
slot at one end of suitable si/e lo hold the various 
I “lieails” in position, Si. 
i Horseradish Juice comljm;i’ -with, \iregar will 

I diffuse effective‘colours on brass, 198.* 

4 

Hydrochloric Acid, Munatii Acid, or Spirits of 
Salls^iecestai?’ in the prcjiaration of soft solder- 
• * * ^ng,flu\, 46. ■ * * • 

, Hydrofluoric ,Acid, useful in ihe cleaning <4 an 


Gum Tragacanfh, a special fixiiive, with the mini¬ 
mum of residue, use<l Wj'th ground e^umcl. Ii* 
ina) be prepared from the powder^by inciting in 
hot watei, and adding, a few rlrops of vinegar to 
I'revenl il turning sour, 179, 185, 193, 195,* 196. 

Gun Metal, a sjh c lal siio-ag a*lloy of copper ami tin 

4‘ 

<" H 

Hack'Saw, a liaml-saw with brass foi piercing 
heavy in^ial. 

Hall Mark, the official stampVhich determines the j 
]iurity of tin metffi. 

4 

Hammers, the jVincipal are the silversmithing ham¬ 
mer, raising, roKet,' baU-fac^<l, riveting, and 
chaser’s hammers, 16, 18, 25, 81, 84, 86, 87, 89, 

110 « 

^ c 

Hammer He«d*^as stake). :^y securing ihc flat 
face of llie hammer in the vice a convenient 
>tike U providecTJ* 2. • 


e<iame^surf;^ce, 173, iK(, 104, 195. 


Ingot, an oblong-shaped mould suitable for casting 
rods of fnelak previous to lorgin^, or reducing to 
* wire m the drsw-bcnch, 8^, 90. 149, I50i 157 * 

Inlaying, the nrocess of apjilyinij, wire, etc , to tm 
incision ton metah, wood, ivor^y, or sf4H«^',"cdther 
by burnishin^*or fusing tlu^ metal intc^hf 

cavitip, 1411 ‘ 53 t * 55 - > 5 ^’ '*^ 4 * t , . 

Intaglio-cut^’.ng, a deeply incted or carved cutting 
(as in the pre)>arali' n of a BasselaiUe enamel), 

Iridium Black, this medium is of servjce in giving 
a dead black outline ontlfi enamel surface, 195. 

« * • * 

Iris (of melal)^ the narrow crude edge, or fringe of 

, metal, thrown up by the acioa of the file, 193. 

Iron (Sheet) when coated with a thin paste of alum, 
crush^ fireclay, plaster-of-Paris, and pipeclay. 
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IS buitable as a supjwrt, t*r ♦futile, irt llii' 

„r enamels, 14 168, 169, 173 . >** 0 - % 

;ron Binding Wje, of,various sUes, applied in 
securing separate *detaifs^luring fhe (Iroccs* of 
soldering, 99, 132, Utt* ' 

Ivory.Bone, Wood, or^orn^Pifhches, mnsj suil-^ 
aide for repousse or tithcr Worl^ on .shetU lead, 
as they jirovc more syntpathetie and*iespoTisive 
on the st.fler madai. 27 - 


I Knurling, or millmgJ*tools,»braall decorateil wheels 
I of bleel,«which incise various paiterns on metal 
I whefi applied on the lathe, 88, 


< 


• T, 


. 1 * 

Jets, the “ijates” or “pou^” l1fcc:y,ling^ 144 ^ , 

Jeweller's Jet, Ilie short, rcvidving, liorizonlal, 
,, l.ranch gas-lirachcl on the jeweller’s hcnch usei^ 
(?>r blowpipe work, 53, 

Joints and Seams, the most common are the butt, 
lap, counlei-bunk, riveted, giooveu, Hanged, 
and scarf joints, 7 '.' 75 . ' 32 . > 70 , I 7 >. ''’|j 
J oints ^Ballpl fm brooch, a aiieci.rl form of l»o«.li 
joiet,m.«le by’IWWing U14 a U-sh.pcil form in 
metal, rever.sing its position, di llliig ft through, 
and locking 11 w^tli a rivet, 110, , ^ 

■Joints (Burnt),.useain joktuigle*! wort.^** • . 

Joint Todl, a small hand loof similar^ to a vice, but 
combined with a surface plate, ^'hich ensures ,he^ 
perfect mitring and fitsing of joint Ifntukles, • 
Jump Ring*,*small lo?ps or rings which cPmiccI or* 

■ link u)) separ.at^ parts of .1 chain, 91 -fimijat 

detail, 113, • ^ . 

Justifier, a graver with anov,al ]»i«tled,facr^ siietialb 

■ suitable ita trmnnin^ or jtislnying the ed^es of 
,cells in Champleve enamel, T55. 


Lacquer, a ihm transtrarent surface colouring api.lied 
to metal to rtttard osidtsalion, 136, 198,*200. 
Ladl^ of Iron, used wjjen inciting lead or pitch, 47, 
146, 

Lamps (soldering), render good service for home 
i • ivork, or m the absence of gas, 158, 
i,apidary*s Wheel or disc, is necessary in the 
i "rimlini; and pt'Uvhin^ of stoites, 139. 

1 Lard a useful hibricaiil, or facing, for a mould to 
I prevent separate parts from adhering during 
{ lepcalccl castin}^. • 

; Lathe, die lurning latlic* a serviceald. machine for 
I tnrmng, iiolishing, spinning, «nd dulling, 75 . 
87-89, 102, 142, l<)8. 

i Lead a sof* lie.ivy metal of strong resistive i>i.» 
'• nwlics, Sapal.le of anique decorative Iteatmciit, 

o, .0, .5, 23, 24, 27, 45, 47 . 9 ', 92, 102, .04, 

* 156- • , 

Lead (red), useful m closing small leaks m r'l« 


Lead Bl0Ck.'a block of lei^l -e incli thick will 
,it.rt% o^grcal sertice to the metal worker, 7, 27. 

I 38, 67, 73 , ‘ 04 . 

1 Lc»f Gold, goUl beiwecff silk pajier in Iwok form, 

I Lemel, UUngs, cuttings, jnd dross from the jtrecioiis 
inL'tais* 50. 

Lemon Juice, useful combined wilh pumiSe powder 
m cl!Ling brass work wili iutrica;.e deta.1, . 99 . 


Keys,‘siiiall*“*l>ccks,” or an iris," of -nflal vuliich 

help to hold Srm enamel or jeftcls, 155, 157. 
158, 165, 1697 170, 187, 193 • 

Kiln, the furnace in whieff ftiamels are fired, 45 . '* 4 . 

167, 17O1 14.% *86, 194' 

Kink, a lurch, or puclftr*. on a flat of metal, 
which should be removed hf annc.ding .tn^ 
careful plani?lunj{, 183* 

KrflucklM, the separate tubes or chenier which 
constitute a joint, 121. 


M 

• 

Magnet, by the use'of a large magnet, dross resultini 
"oil. thg use of the lile,T,indmg wire, etc,, ma, 

I,e sill cessfully removed. f 

•Mallets, in wood or horU nJcessary in working fla 
sheet metal to the lound, 16-18, 25, 44 . 7 '. 75 
1 79 , 132- ^ * 

i Mandnis.,‘ 5 n wooj and stvel. crf.yvietl shapes am 
sires, me necessary ir. gtmeral metal work, 6C 
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Marking* Tool, «'i str»l luco^ny (-•! ihc 

ol (^ul!lnc^ on utri.ii, 5S. ^ 

Matting Tool, n (basing punch \uth .I'paticrncil 
face, useful m elosiiif; ponni' holes wlien 

M'toUl (Mstitli’s, 


)lDUCA TIONAK MHTALC^AIY 


^ouMing Box 4 fr> atxl llasks, of many shapes anil 
^izcs, arc used in sand casting, 148, I49. 

Moulliing Cornpound, yhe moyldingsand woikcd lo 
« a sfiiiaMi coiulinoh for*sand-moul<linSi 142, 14 

1 P 9 . • , • 


• 

Matt Surface, 1 tesiuro on 4ni (al Ksultin^ horn ihc 
matiin}; punch, sanil l)last, or scratch hnish, 200 

Matrix, ilu^ mother mould or ori^^inal pattern 
nccessarc tn the cashn^ of “repeals,” loi, 103, 
105, 142, 144, 147- 

Mason’s Dust, useful as a facing for 4 mould, 150 

Metal Colouring, acliie\ed pmu ipally-hy cheinieal 

aclion, iJilding, lacquering;, or cleclro-pkumg, 1^8 

w 

Metal Modelling, a tooU-d ornameniaiion on thin 
metal, ])iodund hy liand ]»rcssure with a piincli 
whfii r«*sfing the metal oii,;i pad of felt 01 cork, 


Moulds, made bf vanou'f'materials, principally sand, 
l^laster of Pai.s. pipeclay, cultledish hone, date, 
batttiuick, et«., 105, 142, 143, 144, 146. ^ 

Mounts cmnprisc handle socAts, handles, sp»ul'., 
lugs eais, lips, fcel,*ternfiinals, etc. 

Mttller and glass slab, ft Hat surface- of ground glass, 
uith small grinder, for reducing enamel to a 
sjn.cufl coi^sw.enc)'*suitable for panted enamej, 
*176,* 19^. • 

^ Muriatic, or hydrochloric, acid,^ niTessary ^in wlva- 
making of a soft soldering Ilux (killed spirits). 


41. I. 

Metallic Oxid^, the ibscoloralion, or scale, which 
forms on a metal surfa<e, 29, 173 

^Methylated Spirits, a valuable ilearifing agent,V‘> 
172!" IQS ^ " 

Mica Sheet (ihm) is adaptablens a liase for Plifiiie^i 
Joj^r enamel, 16S, 188. \ • 

Milkiness in Enamel, during gnmbng a milkincss 
Ironi tile enamel elouds Siie walttr, due parKy to 
the preseme of boiax and otlier residue, 17^. 

Mill (Rolling) for ieducing‘Jheei metgl ifi^dillereui 

M 7 es, 8.). 

Mitre Block, a eonvcnieriT >iirface for the rittini< ami 
testing of corners. * 

Modelling, the production of a deeoiatcM surface, of 
\arh'd heights, by ihe agency of modelling cla), 
w.i\, etc , 143. t. 

Molten-Metal, the meial m a fhsed and bulihling 
condition as it come-, lioni th<- crucible, 142, I43, 
150, 196a, 

» 

Mop (Swanstloun), i seful in Vibtaining a sjieciall) 
tine surface on iik^al, 198. 

V 

Mortar and pe^le, necessar> in grinding the lump 
enamel In \sater a*,suilahle powder, use<l als*- 
iii the production of niello, 165, 191}. 

Moulding^m sheet metal may be woiked up with 
hammer anrl^ehiselj struck from a^iie, or, if in 
wire, pro(tucv?t from the swage-pkitc, 87, 88, 
105, 149. « 


N 

> 

aphtha, useful foi lemovmggy-ase, etc., 30. 

Needle (*E^hing), useful in the incising of niello. 

» 

^JJeedle I^eSs.^^a <TOup of tine needles secured iu,ii 

•^mcxxfeu handle with scaliHig w^x or pitch, which, 
when a|iplied l>> the siirlace of foi^ leave holes 
wlmh ah<Av free air esta|>e dunng the linng "f 

J enameh 18®, 194. ^ 

Net (fi* bellows); a lorde^ nettingV^nhisaliK- as a 

tf)rolccliftu, for the rubber air t*ag, 15. 

o • * ' 

N^ttihg of (liscardc-il* iron l)ii/*.ng vMrc*|ffovides an 
exetllcnji sobering pa»l, 36. 

Nit^kel i»f a giey colour withstands well the action 
of heat, and makes a suitable cradU’ for 
cnainellina, 168, 180, 188. •»* 

Nickel Cradles rtfi^inore satisfacloiy than irrtfi, Ny’ng 

less liable to cast oft scale, 168.* 

if m A t t 

Nktllo, -iji incised dt-coration on metal, fillei! in with 
ground iftello powder and’^used. The niello is a 
pre^mation of silver, lead,* and sulphui, 112, 
130, 141, ifi, iS 5»'58- 

Nippers (cutting), the side-,*^ skew, c-iftling mp|K*rs 
are prefi^able in cutringri\rts,*cliusonnc wiie, or 
small ring<i 70. 

^Nitric Acid, useful m tlie pioduclion of a stiorig 
pickle ; employed in the cleaning of‘’^enameJ[le«l 

j '72. '73. '7*. 1*9- 
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Ochre (yelhiw), usPf^I as a colimrinj; mciimin ^ llic 
Jiiaking of v\a\,^lr^, i|3‘ • * 

Oil Of Lav|tnder, useful lu tl\ process of l.imo*es 
cnamrlliny; as a la tlie f^nndinj; of ilu' 

cofciui ; It evaj^orates fr<-^ly and Kav«'s, hillc^ 
residue, 176, I94. # » ^ 

Oil ((.inseed) may he employed with day (in tlie 
• consistency of a*ttnck paste) lo prevent separate 
moulds adhering* i4f, 158, 186. •• ^ 

Oil (Sperm), with a few drOps of glyceiine, is uleful 
in the sharpening of gravers, 154. 

Oil (fat) of Turpentine may Iw usetf m th^ i^rir^lmtf ' 
of enamel ; ^ry it off thoroughly before iiring, 

•• ly*, 195. * 9 ^- • 


raniai uiil, an 


'oji«:i, in#siivtT, or oincr meiai, 


gildeil ii^iaiis, 181. 

Parting^and, the common parting sands arc pea- 
, Hour, Inick-dusl, iJathlinck, and jiowdered 


i 


dianoal, 150. 


Paste (Rice), a stiong paste prepared by grinding 
rue to a fii\e powder and boiling it with water 
until sufticiewtly (hick • a few dr^jis of'Vinegar 
nrvy be added as a preservative, 183, 


Pattern Plate, a sample jilate of iui>l impressions, 
obtained by grouping t<ioI marks only, 20, loi. 


Petf Flour, useful for dusting the face of a s,in<l 
, mould , employ- d as a “ jiarting sand," 150 

Pearl Ash (Caibonate of Potassium), a valuable 
cleanser. 


Pencil (t ainel hair)^ useful ffn applying moistened 
borax to tme joints, 

Perloir, a steel puncli of single haff-bead foim, 
iisehil in m'>ddling balls on metal, or in culling 
^ foil for inserium imciianiel, 97, 185. 

^ * M ^ 

Overlays of metal may be made by ; lerf^ng a surface ^CStle and ^ortar, nec^essaiy in grinding enamel, 
and inseiting, or Hiounting, an additional decora- • ’ 57 » * 75 - 

•• lion of another metal, J7, l6tf. • *, • a soil metal of pleasing grey cohmi, well 

Oxides, tlK- :.l9ect.onahle films winch h.rm’on ‘a 1 P«‘n>ovN and rapalle ^ a 

metal surface aflci the ap[ilicalio« «tf hc.it. -.h | ifmc st vcry^[ioIts 1^^, 10,28,40,47, 143,15 . 
oxide, lorming on copper afler»cna»ieUing, may#| Pewter Modelling, a simple surj^.vce decoration in 
be Viapeck off witl^ a sharp edge ufjaass or J* reh*|^on e\tremelj[ light ami soft metal, usually 
.German Silver, 29, 173, 174 * pewter, Vhich is finally mounted on wood, 40, 


Oilstone, for general work a Washita stone may be 
used ; a small Tuikey stone should be used for 
gravers and fine chisels, 31, 154. 

Opaque^ Ensj^el, non-traiisparent enamel, 16^, 174. 

» 75 .- « 78 . 193 ,'*^C- . * * 


Oxidising^ the rligffvion ofltulour ov*er a» meiai 
surface by the aid of chemicals, 159, 19?). 


42. 4 b , 

Piece Moulds, moulds <ompused and built up of 
sectional forms, fipj, 'f45. 


Pfi^dofl, a voiy small oblong |^el of soldei, 132, , 
161. • 

. . • • • • 

Palette Knives ar^ useful in leinoving %ork fcom 
the kiln, or in s^vreading large ^irfaces of the i 
. ground enamel, 175^179 181, 184, *86, 193, | 
195 • , • 

Panels in Inetal inti^^ed for enamelling are made 
stronger if tiny about an inch— is 

turned up all round, 137, 183^1^5* *93' 

195. .c ,•! 

Pl^>er (toeing) and tracing cloth, necessary in liaiis- | 
furring and retaining drawings, 24. ^ ' 


Piercing Saw, a ncces'-ary tool foi pie^cmg ami 
relieving fini- details m m^lal, wood, or ivory ; 
saws of varying gra<lcs may bv*mserled as 
lequired, 37, 67, 99, lot, IIO. 

Pickles, twr. of the chief jmkk-s arejsuljdiuric' acid 
juckle and nitra*. acul Ruckle,* 28, 29, 83, 132, 
167, 172, 173, 180, 

Pin, liie m.i#i necessity of the silversmith’s bench ; it 
is indispensable for resting tlA- work during a 

* varii ty of pi^cesses, Ay. • 

# 

Pin Tongs, light tongs with a small )^uck, which 
clfectiy/jly hold smaU pinsoi^ire in position, I2|. 

Pipeclay, serviceable in tHe Execution of small 
castings, 150, ifi8* * 
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Pitch, ihe principal L'.'ddin^ medium for successful 
working in repousse. It is made^-n two grades, 
hard and soft, to suit large and small' work, i, 
i8, 24, 28. ^ 

Pitch Box, used in repousse an<l in the execution of 
fine details in chasing, 14, 15, 25, 27. 

Pitch Block, a wo(Klen Ikjx filled with pitch to a 
depth of half an men, suitaMt for large pieces of 
work, 14. 

Pitch Bowl, the thick iron bullet filled with pitch, j 
used by the chaser for fixing small objects during 
tooling, 14, 73, 86, 154, 177. 

Pitch (Burgundy), being of a resinous nature, J'* 
useful in the ^reparation of wax, 143. 

Pitch Pot, generally around thrce-)cgge<l pot, which 
allows a free escape of air, 13. 

Pitch (sawdust), I’uch is easily renuwed from 
large articles by applying sawdust to the metal 
and pitch while warm, 30. 

Pitch Spatula, a fairly heavj» bar of iron inserted in 
a wooden handle, adajitable foi heating and 
modelling a pitch hloc'- to any det'red shape, I4. 

Planishing, the process of trueing, smoothing, r*nd 
hardening the surface of metal with a steel 
•’ planishing hammer, 73, 77, 86, 87, 132, 169, 

192. • V 

Plaque, a prepar d d^c of metal slightly domed, 184. 

Plaster-of>Paris, a fine whfle plaster, iniisjjcnsable 
to the modeller and caster, 13, 14, l6, 18, 27, 
103, 105, 141, 143, 145, 168, 180, 193. 

Plasticene, a prepared, pliable, clay-like medium, in 
permanent condition, suitable for moUelUng small 
?wvrii, 103, 104, 143- 

Plate, a general te.m applied to all objects in the 
precious metals, 198. <■ 

Plate Glass, used in square slab form as a surface 
plate, 36) 

Plating fSilver) E.P. The process of diffusing a 
film of silver ovef a metal surface by means of an 
electric deposit, 136. 

Pliers, the commones* zi< flat, cutting, round-nosed 
(large and small), and small, Mat. 'moolh-jawed 
pliers, J,8, 39. 44, 47. 89, 107, 173. >83. 

PUque k Joui^ Enamel, a fili^ee ana* transparent 
treatment of the enamel; its effect is similar to 
tVnt nfslainnl nr leadt-d ftlasS. l6d. iS?. 1Q6. 


^luggin^ • the in 5 t,rtion of a piece of solid wire into a 
foie Oil the face of a casting*; the metal is rfter- . 
words wecjged in with the hammer, 9^, 148, 

PClishihg R'ags of y It cloth or chamoU skin, applied 
with silver whii.ng or rouge and water, will be 
found suitable for cleaning purposes, 197^ 

Porc^ai';. Pt a, boiling-off pan, useful in pickling 
small objects, 172, 173, l8o. 

Pores, porous marks or spongy, surfaces occurrinft' on 
' a casting may be closed with the malting punch 
^ and planisher, 150,<169. 

Potash, valuable in removing grease, etc., 172. 

'PoFf, the gale leading to a sand casting which 
receives the “pour ” of molten metal, 144* 

148, 150. 

Pumice (lump and powder), useful (in lump) in 
smoothing flat surfaces or large objects; in 
powdered form it is applied mainly on hne or 
nearly completed work, 104, 132, 157, 172, 173, 

, U80, 186, 197. 

Punches^(stcel, bra^s, and wood) arc very numerous. 
They may be classified as doming punches, 

^ modebeii, tracers, planishcrs, fancy or palternfd 
#''X)ls; 2 8, 20, 25> 3^, 42,«96, ^02, 107, no. 

n ^ 

Q 

Quills, ‘useful as spatulas, Tor placing enamel into 
cloisons‘6- other fine detail, 179. 

Quince Pips, a few drops of curth'ce pip ^ottition may 
Ik- used instead of gum tragacanth in enamelling ; 
l>oth provide a fixili.e w.ith the minimum of 
residue, 196. 

Quenching, the cooling of the i*. l-hot metal in 
liquid, 83, 91^ 173, 175. » 95 - **'' 

R 

Raising, the process oi' working the flat, circular 
sheet to a gk bular form, 77, 81. 

Raising Hammer, an oblqng-faccd steel hammer, 
suitable (or working up. thick metal, 84. 

Raising MaUct, a wooden mallet with an oblong 
lace, used in the raising of ld»u metal, 81. 

Rasp, a special rough file, adaptable 'lor wood, 
ivory,i'^r horn. 
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Reamer, a tbree-cornered steeJe point/used ir^ 
opening and jvidening holes m niptal. |Th. 
sbarpej^ end oba three-qornered file wil[, serve 
the purpose, 35- * • ^ , 

Register Pias, or Pegs, t^e^projections on the 
“ peg” half of a moulding n|bx,^htch hK:k into 
half and compj^e the frames* 144, 
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Repousse, the method of embossing flat sheet metal > 
•to a decorated atjju nuKlelled surface : iJhe effect 1 
IS produced mainlyworking from the obvfrse \ 
side,^, 5-7, II, 15, 20,^36, 167. * I 

Repouss^ Hammer, a hamiper a head 
• and long tapering shaft, 2. « ^ ^ 

Residue, the dross ()r deleterious matter cast off 
•*fr<^i the m*dling, grinding, or stonvng ot 
.enamel, 173, 175, 176. 

Resin, iiselul as a flu\ in the soldering or melting of 
lebd, 13, 14, 46, 47, jS, I4I, 146. 

ReTolvi^g^^tion, in polishi^, produces ih^^cs^ 
results; i^herwfs^ ‘‘'e metal surface* i-, apt to 
appc.if coarse and scratched*30. « 

Riffler, a fine, curved Ide, similar it^ shape to a 
*• modelling tool, necessary m«ll(t- rotojicl^jj^ j 
castings. «/ its* use fiesh textures anay be ** 
applied on figures, 151, 152. ^ 


the metal end and tbusi locks the rivet, 3, 6, 

7 . 70. 9 

Riveting* Punch, a flat, circular punch with keen 
edges which may be utilised for puncjjing rivet 
^holes, 67, 68, * * 

Rods of square steel may be forged into gravers and 
chasing tools, 33. 

Rolling Mill, the*steel milCor rollers,aemployed for 
reducing the ingots,^or skelals, of sheet metal, 
89, 119, 161. 

Rolls of Metal i ft. broad may be readily 
obtained, 208. 

Rope Stifinp foj the triangle, a parallel length of 
stout rope, let through two hales in the benc^ 

1 foot apart ; the triangle and work are sup¬ 
ported between the rope, and the feet rest on 
the end of it, ihu^ retaining the wJtk in position. 

Rouge (Jeweller’s), usefdl as a protective in fine 
soldeimg ; a good polish for %lvcr, 147, 170, 
180, 186, 198. 

Ribbings in®blacklead are useful for preserving. 

^ reference%of decoratipn in low-relief; heel ball 

• may also l>c used for this purpose. 


Rings can easily be forinec^by winding niie, of any • 
thickness, i^iund a yrcular mandril of jbe size ' 
jlesired. 'Avoid making less tlian o‘’ix rings (to 

allow for loss in (^•'#0 of inmcrfeciion)* 3?^. • 

» • ^ I 

Ring Sizes, a set of linked and numbcrt^l rings, 
.used for filling the fitters iiVt^e taking of sizes. 


Sal Ammoniae, valuable as a (lux in soft soldering, 
or in tinning a hollow vessel, l49» 200. 

*• ' . . 

Salt, a usefel cleanser; combined with cream of 

tarl^ir and pearl-ash U^supplies a valuable flux in 

ftrazing, 198. 


I Saltpetre, useful as atluvjvnd clarifier in the melting 
I of nietaT, 200. 


Ring Stick, a circular triblet cT wood for testing j 
^ the sizes of rir^s, 207. * ^ ' 

Ring'^'Wls, ball or perloir ]ftncj^(;s \Ath^ circular 
ling inipressiwi, 70. • 

Rivets; df V&rfous sizes and Shapes, au‘*used ^ a 
substitute for sfi^der and may /le employed j 
decQratively, 6;, b8, ^ .f 73, 77, I2i, 13^, 171. | 

Riveting, the process otlockfrig the short, i 
blunt naiUiead, termed a rivet, by resting it on I 
the riveiing^stajvc |nd stretchm||^ tl^ obverse ■ 
end by blows from the riveting j^ammer, 37, 67, j 

152. >8l- , c • jil 

Riveting^Hammer, with oblong and round faces, [ 
• slightly full lowaids the centre, readily spreads [ 


Sampler, a prepared jiattern plate, useful * to 
lieginnets for suggesting *the po‘:j*ibiliiies of 
tools and mal?rial in the creation of pattern and 
design, 5, 20, lOl. 

Sand, line sand free from sUt^ies and g^it is used for 
scouring the ba^er metals after annealing and 
pickling, 16, 30, 48, 173. •' 

Sand-bag or Sand-pad, a firm b«d of sand useful 
• during the early stagey of^working metal tlS the 
round, oj^in floming large surfaces m repousse, 
15,78,82,175. , 

Sand-blasting, the proces^ of'applying fine sand 
with a blast ontto smooth n1fctal*lo produce an 
opaque and frostet^ texture,*199. ♦ 
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SAQdstone, a block of'sandstone, or a fiat sandstone 
wall, provides a perfect surface fc/ grinding the 
mouth of a hollow vessel, etc., to a pcriect level. 

Saw-board, a useful adjunc^i to the jeweller's bench, 
consisting of a projecting V-shapeil plane of 
wood, which rests the work, and readily admits 
of'ibe use of the savl', 39. 

Saw Draft, the finely incised graft, or cut, from the 
blade of a piercing saw, 39. 

Sawdust (boxwood), Used warm to absorb the 
moisture from jewellery. In a coarse gratle it 
^ may be applied to clean off warm pilch 'a 
substitute for-:leaning by annealing), 14S. 

Saw Frame may lie obtained in various sizes, but 
for tine <1 ‘tail in metal it is liest of medium 

• dimensions—large frames are rather awkward to 

work, 3',, 39. 

Scale, fire skin^ and the various oxides thrown off 
from a metal surface as'r result of annealing^or 
linn,,, in the enamel kdn, 173, ^ 

Scolloper, graver similar to a scorper, bui'‘’wiih f 
rounded face suitable for cutting hollows. . • 

Sc'.>nng Tool, a keenly sharpened edge of steel, or 
strong old knife blade, 217. ■ 

Scorper, an oblf'ng-faced graver, used for sinking 
and levelling the trcnche' or cells in rhampleve 
enamel, 155, 157, 178, 195. 

Scrap Brass or copper cuttings should be kep' for ; 
casting purjwses ; if in large quantity they may i 
be sold to the metal refiner. j 

Scra^ri, three-cornered, sijuare, and round, useful | 
in removing Id^ marks and similar blemishes, , 
34,35,'ck), 133,136,151,153.172.178. 

Scratch Brush, of fine brass wire, useful in con¬ 
junction t. ilh soap-suds and sour ale for height¬ 
ening the colour effect on n.ztal, 173, 197. 

Seam, the point of contact between separate pieces 
of metal whjch constitutes a joint, 48, 75, 132, 
•36, 170, iSS. ^ I 

c 

Sections, separate cross-cut parts of a mould, wire, j 
or simiLr object, 91. 

Sediment from is obs|?rved mainly in the 

qjirly stages of gynding the medium and must 
In- well washed out. 
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Setter's ^"ools comprise several mandrils, gravers, 
i,rillst«jjCk and drills, cerawit stick, graining 
lojls, ihr^-cornered^scrapei,and by..iisher, 131. 

Settings out is an i'^iportanl process, dcmand'ng a 
knowledge of g'ometry to ensure correct spacing 
^nd cutting of ;nc metal, 59 62. 

Settings^ me*ho(ks employed in the mounting of 
jewels and enamels, 34, 35, 37, 131, 133, 136, 
138. 

Shears, ifccessary for the cXitting of sheet metal, 17, 
27. 73. 76, 86, 131, 183,“192. 

Sheet Metal, its flat surfaces and varying iliick- 
nesscs are f.-ouuced by the action of the rolling 
mill. It may be obtained ii> continuous rolls 
1 It. broad, or m sheets 4 ft. x 2 ft. Lar^^r 
sheets are procurable by special order, 9 12, 17, 
183. 

Shell Gold, used to lint or outline art enamel 
decoration, 195. 

Sh»Jlac may tie appl .d as a cement,In the pro¬ 
duction of shellac varniwi by mixuig wj‘h sjunls 
of witie,*l05, 141, 142, 198. 

c** * 

^levc (fin.7), necessary in the preparation of mould- 
•tig sand, or In .ncdlingrwhitjng before inser¬ 
tion in the pitch, 149. 

Silicate of Soda, useful combined with moistened 
borax as a facing to i cutllc-bone mould. 144. 

Silver, one the most valuable an« beautiful of 
metaU^; being mallealy’e and ductile, it is 
, specially suited f.u decora...c purposes, 9, 11, 
12, 18, ^23, ■-•8, 30, 45, 143, 156, 162, 169, 
J7I, 173- 

Silver Sand, a fine .sand with a sharj) bite, use''jl in 
the burnish’ng of gold. > . 

Silversmithiog; cnibraces the production' of the 
larger objects of the crhfl, 167. 

Sk.lat, •'n oblong ingot mainly used for the pro¬ 
duction o'i sheet metal, 51; 

Sldo, the bench apron, or pocket, usually mad'e 
from basil ; it pro^des a converienl rccejitacle 
for tools, etc., also for thtfilings from*the precious 
metals, 207. ‘ 

Slab<*of ground glass and Muller. These allow the 
previously ground enamel to be further reduced, 
till a special paste is obtained siiuable Jor 
paintec'icnamel, 168, (76. 
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5 !a^, the residue of the melting-p«i., 144. 

Snarting^ Irons, zigtag steel tools with shcJl, poifited 
^ projeci^ns at ea(^ end • they are 'isefl fo^boss- 
iijg up parts in relief^ on tdpering hollow .essel-,, 

35,96. . ■ • I , 

Snibs, revolving labs of metal, u^l lOr lixing sheet 
metal on a surface of wood (inf lace of pitchl, 15* 

•-) 

Snippets of Solder, or panels, so called from their 
square cut, and oblong shape ; if in curls 
they arc liable to flurm; 132. 

Soap Ro?>t, coml)ined with 'our ale, will product .a 
good scratching solution. 

Soda, a strong, effective cleanser^''i^/a 

Solder, a fusible alloy, either hard or soft ; obtained 
•‘Vy ihe addition of an inferior metal to the purer, 

ai . 35 * 47 * 48, 170. *83- 

Soldering^, the piocess of combining sojiara^e details 
in *metal by the agency of a suitable alloy, 37, 
45, 75, 88, 180. ' '• 

Soldering Bit, iron, are used in theproceU ! 

ctTsoff' oldenng, 45. ' . , 

Soldering Table or '-ay, a revolving metal disc | 
‘ .•strewn with charcoal or broken /irecla^, yhiej^ 
provides a lied for aoldermg} 52. * 

Sparrow Hawk, a small but useful.'take with ^ , 
laiiering round arm and one Pat a‘‘m. It is | 
similar to the beck iron, and will fit a small vice. •] 

Spatula, a finely-pointed, nickel-pla(e<^tt>ol used in 
the apj^lication ^e.ounder .mel, or inHhe fixing 
of foil, 157, 158, 173, 179, i8o, 186, 194.^ 

Spelter, a granuhted forrr, of solJef used in brazing 
b|^ss, copper, and (lerman si.'ver; it is made 
from copper and zinc, 52. 

Spu^l^«a tapering rod, or centre pii ^#f steel; 

adaptable in the making of to<?ls, 34. • 
Spinning,*the* production of various form/jn ligjjt 
metal by the agency of the lathe, 8;iU 
Spirits (kilted), hydrochloric or muriatic acid, with 
the addition of zinc, 46,'4?. ^ 

Spirits of Salt, hydrocbls'nc or muriatic acid, is dsed 
in tlie prcpara.ion'of kdltd spirits bylheAiisertion 
of clean zihe cuttings, 46. 




Stampings, productioil; in fnetal resuUing from 
being “ slyck ’’ in a die, 102. 

Stitching, a method of fixing a design to mefpai by 
♦he aid of punch markings,*7, 24, 97, ld3, 190. 

Stones, lequired in finishing objects in metal; tbos<* 

- usually used arc lump pumice and water-of-Ayr 
stone, 33, 102,^104, 136,^58, 181, 186. , 

Stoning, thi' residue obtained from the Ixittom of 
the stonmg-lub In the precious metals this mud 
is oolli'cted and the metal recovered, 186. 

Stonipg Tub, used in the finishing of the precious 
metals collect the residue. 

Struck, the term used in reference t(Oa piece of work 
which has been produced from a die, or by 
stamping, 102. 

Stilus, a fine point oPligale or bone, useful in trans¬ 
ferring a design from carbon paper to the metal 
surface, 23. • « 

Sulphur (Flowers oO*‘*n oxidising agent suitable 
for bright filver ; its fumes produce shad ts vary- 

* iiig from paacock bluetto black, 156, 157, 199. 

* ^ 

Sulphuric Acid, or oil of vitriol, much uscil in 
^v^irking with metal, 172. 

Sulphuric Pickle, prepared by mixing one part of 
sulphuric ac!*i with eight or nine parts of water— 

J ^ adding ihr acid to the wal.r, .9, 83, 132, 173, 

. 180. -i ^ 

Surface Plate, or slab of plate glass, may be used to 
t< 4 t the level of metal objecLs, 36. 

Swage Plates create irfe mouldings on a solid wire 
when ii is drawn through them, 89, 90. 

Sweep, all bench and floor sweep is collected, dried, 
riddled, burnt, and magnetised ; then ;hemicany 
treated and nielted to recover the precious 
metals. 

Swivels, cmiiloyed in joining lathe beltSu 


TIJlow, a necessary ingre«rien.\ in the nraking of 
pitch ; uscAil as a lubricant, 13, 14, 18, 27, 30, 

33,48. 9i. *41, ISS- 


Squeezes in Wax' may l.e taken 1.) judge the reladvc - '‘Tempering, the proc^ „fhaideni.®stfel by I.eating 
heigldS'^when emboabing, or in the sinking of a it bi a cherry r«i and ipienching m tallow, or 

^le, 96, 102, 178. 
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Templates, arc used tt^test o« 'lines when working to 
a fixed Size, S6, 105. ^ 

Test ^ece of pitch, a piece used during the making 
of the pitch : it is cooled in water to test the 
degree of hardness, 13, 193. 

Threads of Calico, useful for polishing purposes in ^ 
reaching intricate parts, 199. 

Tin, an important metal of while lustrous ,''olour, 1 
specially valuable as an'alloy or amalgam, 9, to, 
45 , 47, 48, 143 . *69. 

Tin Foil, useful in soft-soldering fine joints; it is 
sweated into the seam in narrow stn;-s, 48. 

't'inni&g’, the prc^ess of whitening the interior of a 
hollow vessel with tin, by cleaning the surface, l 
applying powdered sal-ammoniac, flooding in | 
the tin, ai^ wiping in circl'^s with a soft wisp of 1 
tow, 46,48. , I 

Tipi (horn), lightly-pointed horn mallets used in 
general metal work, 65. 

Tongs, .tmall light smith’s tongs are necessary fcr 
removing work after '\nnealing rud soldering, 
168, 173. i 

Tongs (acid), tongs with a glass or rubbcr-c-afcd ^ 
’ nose, for lifting enamels from add, 173, 180, 

Tongs (forging), of fair <vcight, wir be required to ! 
secure ingots*’ of metal in position, or in the| • 
forging of punches, 33. ' 

Tool Patterns may be tried on a surface of soft 
sheet lead before the tools arc tempered, 5, ^, 20. 

Tracer, or outliner, use?.i to produce outlines in 
reoousse, 2, 4, 5, 20, 27, 94, 99, 107. 

Tracing and tranij'erring is generally done with 
tracing and carbon papers, 23, 155, 177- 

Translucent Enamel, clear or transparent enamel, 
166, 16941171, 173, 176, 180, 186, 190. 

Treacle, useful, diluted witli* water, m binding 
TTKuilding sand, 1*49. < 

Triblets, large ^^d small tapering slakes used in the 
iriiein,, up of cir« es,‘J07. ' 

Tripoli Powder, used in polishing, 198, 200. 

r 

Tubular Wire, of chenier, produced rather by the 
action of ihe^’^Ura w-plate di by the process of 
'Airing, 66, 71, 91, 161. 


MET^LC^AFj' 


^umingyroolt, f'^hisels, gravers, burnishers, burrs, 
rnd k urls are the principal tools required in 
%*‘K’rk-33. . " 

T;jireeafrs, er chaiging lungs, used'to place solder 
into fine joints,/'r in working with fine details, 
47, 132, i8o, xry 

Twisfs in Wire .^fe almost unlimited in variety, 
and r.iay ^ executed by hand plaiting or through 
the action of the lathe, 121. 

Tying \/ith Wire, thin iron binding wire is required 
•“to bind parts together prrvious to soldering, 50. 


‘ U 

Undercutting is a term applied to the treatment of 
fine chasing, whereby, with tj^e aid of a be^ v.'- 
edged punch and careful working, the decoration 
is wrought sufficiently high to be undercut, 97. 


Varnish (Shellac), preparetri/)'^ inserting sb.elK.c 
into sp»jiLs of wine, 143. 

yaseline, a U^ful ingredient in the making of fluxjtc 
«j;>r sofl-soldcring,; f*lubri^nl,.,l8, 27, 46. 

Veiner, a narrow sic<!:l tool with a softened face like 
a burnisher, suitable for pewter modelling, 41. 

^fents, or runners in a Oand moulding, iny^rlcd to 
obtain a free air escape on the enlrj^’ of the molten 
.nel^l, 88^ 143, I44, 150. 

Verdigris, the bluisn produce •iormed''dn copper 
wh€h ia.conlf.ct with vinegar. 

Vic^ (Hand), a small adaptable vice*ffffording a good 
hand grip, useful in filing up light work, 33\ 73. 

Vice (Leg); u strong iniplemer* nece.sr5'j«. n ah' 
general meiaWwork, 31, 80, 183. ' 

Vice (Pin), a light U -t strong hand useful foi 
'!> holdfiug pins or othei small details in ).H)sition, 121. 

Vinegar, useful for co,>''*y;.'2 metal; a few drops 
added to gum tragacanth, or cement, will prevent 
sourness. 


r Washer, the metal shoulder ot ’ earer which locks 
the rivet and prevents it breaking4*he metal 
surface, 67. 
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Water-of*Ayr Stone, used with w^cr lo 
• sni<toth,^vel sufface on metal, 23 

-♦17S, isTSu*. *1, I 


lo 


i 4 . 


i Wire (Solid), produced <^ij,nnalty from a c||( >ngot, 
then^orgod Jind reduced in the <lrawplatc, 28, 


89. 9»» 95. ”3» 122, 164, 183. 


Wax. yrllow^and white beeswax : modelling wax ; •! Wire ^upports, see under Iron.Binding wife, 


I 


99 . 


105. 


casting wax ; chaser’s wa>^6,i 

W&3C (CTiaser’s) and engraver’s, proposed maihly 
of beeswax, flour. Burgundy pift;h, l^'enice 
^ur^entme, and colouring matter, 26, 96, 104, 

its. *• 

'W^heel, a,^erviceabltt ^ool in pewter an^ braiJ? 
modelling, ^^ 2 . • * * 

Whiting (Silver), a S{>ecial fite 

’ Spanish), ajJplied in the cleaning Tif targishech 
silver and elec!tro*plate, 13, 29, 92, 180, 198, 
^9, ^00. « 

Wiclf, round white wick is most suitable for the 
spirit soldering lamp, 54. 

Wig, a mop 01 iron wire, us*d in pacing and tixmg 
small (^taiii»1uring the proc<;gs of soldering, 


132, 148. 

^ooden Punches, all siaes and shapes, are useful 
in metal wt>rk, 8. ^ 

• • 

WriggliJjg, tli«' zigiag acWon of tlie graver as in a 
wriggled ground, 153. • 


^ 3 ^ 




^ • • «i I 

Wirft (Mock), produced by the process oi* wiring ; j 
^ used mainly in work 5 n the baser melaJs, 65, 92, | 


^ap 9 Cl, when dry, a transpnreni c olourless laccjuer ; 
a composition of ccllukud 111 actlale of amyl. 
Lacquer goods must In* kept dry, 200. 

.^ig-zag Cut of the scorper provides .-gi effective 
“key ” for enamel, ^55. 

Zinc, a grey metal, opaque in lone ; it maf be used 
decoralively ; witli high polisbiifg a silvery 
finish may be attained„9, li, 46, 169, 198. 

• 1 

ZiOj^ (Sulphate of), if combined with sulphate of 
coppea moistened, and •.ipplied with a strip of 
zipr, will give a straw-coloured lint over a 
^ift«S-»ldered seam, 28. 
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